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By  Robert  B.  Evans,  Assistant  Agricultural / Economist  and 
R.  J.  Cheatham,  Principal  Cotton  Technologist  'y  ^ 


INTRODUCTION 


The  demand  for  American  cotton  is  a reflection  of  the  demand  for 
the  thousands  of  products  into  which  it  is  manufactured.  Consequently, 
a thorough  understanding  of  this  demand  involves  a 1-oaowledge  of  the  raw- 
material  requirements  of  these  products  and  of  the  economic  and 
technological  factors  affecting  their  use. 

In  order  to  secure  a fund  of  information  on  this  subject,  the 
Bureau  of  Agricultural  Economics  has  made  a series  of  studies  analyzing 
certain  uses  and  groups  of  uses  of  cotton.  The  present  study  has  three 
principal  aims:  (l)  To  determine  the  quantitv  of  cotton  and  other 

fibers  used  in  cordage  and  twine j (2)  to  obtain  quantitative  information 
on  the  grade  and  staple  of  lint  cotton  and  on  the  types  of  cotton  waste 
used  in  cotton  cordage  and  twine;  and  (S)  to  determine  the  major  factors 
affecting  the  use  of  cotton  for  this  purpose. 

Utilization  of  cotton  in  cordage  and  twine  is  of  particulo.r 
interest  because  cotton  is  here  used  as  a cord  rather  than  as  a fabric. 

On  the  basis  of  census  data,  it  is  estimated  that  roughly  throe-fourths 
of  the  total  quantity  of  cotton  consumed  in  the  United  States  is  made 
into  the  various  typos  of  cotton  woven  goods  more  than  12  inches  in 
width.  Another  12  percent,  approximately,  is  made  into  other  kinds  of 
fabric,  chiefly  knit  goods,  or  is  mixed  w'ith  other  fibers  in  rayon, 
silk,  and  woolen  goods.  Of  the  nonfabric  uses,  thread,  tvjine,  and 
cordage  require. less  than  5 percent  of  the  total  cotton  used,  twine  and 
cordage  together  requiring  about  3 percent.  The  rcmiai.ning  8 percent  is 
used  chiefly  in  battings,  waddings,  and  mattress  felts,  and  similar  uses, 
and  consists  largely  of  cotton  waste  removed  during  processing  of  other 
products. . . 

ly"  Acknowledgment  is  made  of  the  assistance  rendered  by  various  cordage 
and  twine  m.anufacturcrs  and  by  the  Corda.go  Institute,  wbose  cooperation 
made  possible  the  completion  of  this  survey*  and  report.  Acknowledgment 
also  is  made  of  the  assistance  given  by  cort'^in  staff  members  of  the 
U.  S.  Department  of  Agriculture  and  the  U.  S.  Tariff  Commission. 

Formerly  members  of  the  Bureau  of  Agricultural  Economics,  nov«r  members 
of  the  Southern  Regional  Research  Laboratory,  Bureau  of  Agricultural 
Chemistry  p.nd  Engineering. 
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Although  the  quantity  of  cotton  used  in  cordage  and  twine  is 
small  as  compared  v«rith  the  size  of  the  cotton  crop,  it  is  relatively 
large  as  compared  mth  quantities  consumed  in  most  of  the  other 
individual  uses  of  cotton  and  also  as  compared  with  quantities  of 
other  fibers  used  in  cordage  and  twine.  There  arc  some  1,500  plants 
froiii  which  fibrous  substances  may  - be  derived  but  not  more  than  25  are 
used  commehcially  in  the  manufacture  of  textiles  and  cordage.  Principal 
fibers  used  in  the  manufacture  of  cordage  and  tv/ine  in  this  country 
number  11  j na.mely,  sisal,  honequen,  abaca’  (Ma.nila  fiber),  phormiiAm 
(Now  Zealand  fiber),  istle  (Tampico  fiber),  cantala  (maguey),  Mauritius 
hemp  (pitora),  jute,  hemp,  flax,  and  cotton.  Paper,  although  not  a 
fiber,  also  is  used  in  the  manufacture  of  tmne.  Although  cotton  is 
not  considered  a ’’cordage  fiber”  in  the  same  sense  as  are  certain 
other  fibers  like  hemp,  it  is  used  in  the  United  States  in  greater 
quantities  in  the  manufacture  of  twine  and  cordage  combined  than  any 
other  fiber  except  henequon.  In  1S37,  estima.tcd  consumption  of  cotton 
in  tmne  and  cordage  aggregated  118  million  pounds,  the  equivalent  of 
approximately  248,000  net-wc'ight  bales. 

Inform.ation  used  in  this  report  v;as  derived  in  part  from  a 
questionnaire  sent  to  manufacturers,  in  which  infcrma.tion  was  requested 
on  cotton  utilization  in  cordage  and  tvanc.  Replies  wore  obtained  from 
54  manufacturers,  representing  65  percent  of  the  toto.l  cotton  twine 
production  and  32  percent  of  the  total  cotton  cordage  production  in 
1937.  Additione.l  informo.tion  has  boon  derived  from,  the  Census  of  Manu- 
factures and  a.lso  from  various  other  official  and  trade  sources. 

History  of  Cordage  and  Twine 


The  act  of  combining  two  or  more  comparatively  weak  filo.tcl 
cler*cnts,  through  tv/isting,  into  a comparatively  strong  yarn,  cord,  or 
thread,  may  be  safely  reckoned  as  one  of  the  first  technical  achieve- 
m.ents  of  nan.  Every  civilization  yot  discovered,  no  matter  how 
elemental,  has  been  proficient  in  this  practice.  The  idea  of  cordage 
is  so  universal  that  it  night  well  have  had  multiple  origins,  the  idea 
occurring  to  many  m,en  in.  laany  parts  of  the  world,  separated  by  great 
roaches  of  time. 

Primitive  people  generally  had  access  only  to  the  materials  at 
hand  for  cordage  purpososj  and,  as  a.  result,  almost  every  conceivable 
material,  both  animal  raid  vegetable,  was  used  for  this  purpose  in  dif- 
ferent parts  of  the  world.  Cottpji,  for  example,  is  known  to  have  be<^ 
used  for  cordage  by  both  the  aborigines  of  the  southwestern  States 
and  by  the  people  of  India  before  our  present  civilization. 


_3/  CrCvWford,  H.  D.  C. , The  Heritage  of  Cotton;  The  Fibre  of  T'vo  Worlds 
and  of  Many  Ages. 

^ Jones,  Volney  H. , A Summary  of  Data  on  Aboriginal  Cotton  in  the 
Southwest.  University  of  Now  Mexico  Bulletin,  Symposium,  on  Prehistoric 
Agriculture,  October  15,  1936,  p.  51. 

^ Royle,  J.  F. , The  Fibrous  Plants  of  India  Fitted  for  Cordage, 
Clothing,  and  Paper,  1855,  p.  2. 
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With  the  graduf.!  inc-reaso  in  trade  botv/eon  dountricsi  certain 
fibers  gained  proninonco  as  being  particularly  suitable  for  cordage 
purposes.  Until  the  last  century,  the  nost  mportant  of  these  was  true 
hemp.  Henp  was  used  in  cordage  on  the  ships  of  Syracuse  in  200  B.  C. 
and,  according  to  Pliny,  wo.s  in  cqynon  use  for  the  same  purpose  omong 
the  Romans  of  the-  first  century.^/  Flax  also  was  .used  for,,  cordage ; in 
ancient  and  midicyal  times  but  its  use  for  this  purpose,  was  com.paratively 
limited  as  compared  vvith  its  utilization  in  woven  fabrics. 

Although  jute ^ had... long  been  used  in  India, .for  cordage  and  other 
purposes,  it  di.d  not  becom.e  popular  in  other  countries  until  about  1830, 
when  improvements  in  spinning  machinery  made  possible  its  processing  on 
a comraercial  scale.  Abaca*  or  Manila  fiber  alsO:,Y\ras  introduced  to  com- 
merce about  the  sam.e  tine,  coning  into  widespread  use  a few- years  ■ later 
as  the  result  of  the  stoppage  of  Russian  hemp  supplies  during  the 
Crimean  War.  Other  fibers  now  used  in  the-  manufacture  of  cordage  and 
twine  wore  also  introduced  into  world  trade  during  the  nineteenth  cen- 
tury, no  now  materials  having  been  made  available  in  commercic.1  quantities 
since  1900,1/ 

In  the  United  States,  the  commercial  production  qf  cordage  began 
vd-th  tho  establishing  of  a ropewalk  in  Boston  in  1642. By  1792,  rope- 
walks  were  in  operation  in  all  of  the  New  Englancf  States,  as  well  as  in 
New  York,  Philadelphia,  Maryland,  and , Virginia.^/  The  development  of  the 
American  merchant  marine  between  the  ilmerican  Revolution  and  the  Civil 
War  provided  the  im.pctus  for  a continued  expansion  of  this  industry. 

Before  1830,  rope  manufacturing  was  done  by  hand.  Twisting  of 
the  fibers  was  accomplished  by  a m,an  walking  backward  doTOi  the  "walk," 
spinning  from  the  fiber  which  was  strung  about  his  ivaist.  The  twist 
was  imparted  to,  tho  rope  by.  a wheel,  which  was  at  first  turned  by  hand 
but  was  later  actuated  by  horse  or  viator  power.  Soon  after  1830  the 
modern  factory  system  began  to  replace  these  methods  of  making  rope  and 
the  necessary  twist  was  imparted  by  rapidly  rotating  machinery.  Inven- 
tion of  the  self-binding  harvester  and  the  subs.equent  dem.and  for  binder 
tviinc  opened  a large  new  market  for  tho  cordage  industry  after  1875. 

In  addition,  demands  for  other  types  of  twine  and  cordage  from  domestic 
agriculture  o^nd  industry  increased  greatly. 

Generally  speaking,  cotton  cordage  end  tmne  have  been  manufac- 
tured in  separate  mills  from  those  me^nufacturing  cordage  and  tvfine  from 
other  fibers,  omng  to  differences  in  the  machinery  required  for  spinning 
yams.  Little  is  known  in  regard  to  how  long  cotton  cordage  and  twine 


VAoodhouse,  T. , end  Kilgour,  P. , Cordage  and  Cordage  Hemp  and  Fibres, 
London,  1919,  p.  3. 

ij  Oakley,  F*  I»5  Long  Vegetable  Fibers,  London,  1928,  Introduction. 

^ /on  crican  Encyclopedia.  Article  on  cordage. 

9/  These  Ropemakers  Helped  Start  Fight  for  Independence  in  ’76.  Cordage 
Mag.,  October  1938,  p.  24. 

10/  American  Encyclopedia.  Article  on  Cordage. 
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have  1)0011  manufactured  and  used  in  this  coun.try*  "but  it  is  thought  that 
tHey  were,,  first  imported  fhom  England  for  use  principally  on  sailing 
vessels.  Cotton.  Wines  for  tying  purposes  are  said  to  have  originated 
as  an  adaptation  to.  a new  use  f : r yarns  already  being  manufactured  for 
carpet  vieaving  and  for  sewing  sails.  Several  establishments  manufactur- 
ing seine  tvdnc,  which  is  used  largely  far  fi-shing  purpeses,  began  opera- 
tions m.ore  than  one  hundred  years  ago,i:iy  and  nets  wore  manufactured 
from,  d'mestically  produced  twines  after  about  1844. 2_£/ 

Before  1900  the  great  proportion  of  cotton  twine  used  for  tying 
purposes  in  this  country  was  of  3,  4,  and  5-ply,  or  the  sizes  of  greatest 
footage  per  pound.  The  introduction  of  polished  cotton  twine  in  1895 
and-  the  appearance  on  the  market  of  hco.vier  ply  cotton  twines  about  the 
same  tine,  have  resulted  in  cotton  tvdnes  being  used'  for  purposes  for 
which  only  jute,  hcm.p,  and  flax  twines  formerly  were  available.  This 
change,  with  the  accompanying  increase  in  commercial  and  industrial 
activity:  since  1900,  has  resulted  in  a.  tremendous  increase  in  the  .use 
of  cotton  tmnes. 

Efforts  have  been  made  from  tine  to  time  to  sta.ndardize  specifi- 
cations and  to  olimina.tc  unnecessary  varieties  of  cordage  and  twine 
under  the  Simplicd  Practice  Program  of  the  Nc,tional  Bureau  of  Stondards. 

As  a.  result,  recommendations  were  adopted  between  1928  and  1932  which 
provided  standardized  specifications  for  hard- fib  or  tmnes,  jute  twines, 
flax'  and  hemp  tT/dnes,  .and  polished  c,ptton  tvmnes.i^/  In  the  ease  of 
polished  cotton  tmnes  an  elimination  of  approximately  75  percent  of 
the  number  of  constructions  was  effected,  xls  yet  there  are  ho  standardized 
specifications  for  the  various  types  of  cordage  or  for  -unpolished  cotton 
twine  s . ■ 

Production  of  cotton  tmne  end  cordage  is  ccncentratod  at  present 
-in  the  States  of  Ge")rgia,  ?Jorth  Carolina,  lleV'T  Jersey,  MarjT’lond,  Texas, 
and  Tennessee,  mth  sm.allor  amounts  produced  elsewhere.  Most  of  the 
plants  manufacturing  tmne  onxl  cordage  from  fibers  other  than  c-^tton 
are  located  in  the  States  of  New  York,  Ilassachusetts,  Pennsylvania, 

New  Jersey,  end  Ohio,  but  there  arc  a few  plants  els.cwhere,  including 
a.  scattering  of  prison  bindor-tv/inc  factories  in  the  Niddlewest. 

In  general,  twine  and  cordage  plants  perfom  all  manufacturing 
processes  required  to  tro.nsform  the  raw  fiber  into  the  finished  product. 
However,  some  cotton  tvmne  o.nd  cordage  plants  m.nnufacture  their  product 
from  purchased  yarns,  particulorly  sm.all  mills  producing  specialties. 


ll/  Compiled  from  information  in  Davison’s  Cordage,  Twine  and  Duck 
Trade,  1938,  Davison  Publishing  Company,  Ridgewood,  N.  J. 

12/  Encyclopedia  Britannica.  Article’  on  nets. 

13/  United  States  Department  of  Cornriercc,  Bureau  of  Standards., 
¥\fashington.  Simplified  Practice  Recommendations  R92-28,  RllO-29, 
R124-31,  R136-32. 
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Materials  Used  in  Cordage  and  Tv/ine 

With  the  G-xception  of  cotto  n and  ninor  quantities  . of  flax  and 
henp,  all  fibers  used  in  this  cuuntry  in  the  manufacture  of  cordage  and 
twine  are  importod.  These  fibers  originate  in  a nwiber  of  different 
countries  and  under  a.  variety  of  natural  enviroinncntso  Their  use  in 
the  various  types  of  twd'ne  and  cordage  is . controlled  both  by  their 
physical  a.daptability  to  specified  requirenents  and  by  the  cor.iparative 
cost  at  which  they  are  available. 

Fibers  used,  for  twine  and  cordagOj  other  thaai  cotton,  may  be 
diadded  into  t\'io  groups:  (l)  Hard  or  "loaf"  fibers  w^hich  are  derived 

fren  the  tissues  of  leaves  and  loaf  stem.s  of  plants  and  (2)  soft  or 
"bast”  fibers  which  are  derived  from  the  bast  tissues  ^f  plant  stems. 
Hard  fibers  used  extensivelj^  include  henequen,  sisal,  abaca*  (Manila 
hemp),  istle,  cant  ala  (maguey),  and  phormium.  (New  Zealand  fiber). 

Soft  fibers  include  iute,  hemp,  and  flax.  Although  cotton  is  a seed 
fiber  it  is  grouped  for  statistical  purposes  with  the  soft  fibers  in 
this  report. 

Henequen.-  In  point  :f  quantity,  , henequen  fiber  is  the  m.ost 
extensively  used  fiber  in  twine  and  cordage  manufacture  in  this  country, 
owing  to  the  large  amounts  used  in  the  manufacture  '-f  binder  twine. 
Henequen  consists  of  stramds  of  fiber  from  3 to  5 foot  long,  of  a nearly 
white  or  yellovdsh  white  color,  which  arc  derived  from,  the  -leaves  of 
the  henequen  plant  (Agave  fourcroyd.es) . It  is  a strong,  coarse  fiber 
which  is  harder  than  sisal  or  abaca*.  Production  of  henequen  is  largely 
restricted  to  the  Yucatan  Peninsula  of  Mexico,  and  to  Cuba,  although 
small  quantities  are  produced  in  Salo-^ador  and  in  other  areas  in  Mexico. 
About  two-thirds  of  the  lioxican  production  is  exported  to  the  United 
States, Besides  being  used  for  binder  twliio,  it  is  used  in  small 
ropes,  wrappings  tvdnes,  and  in  bo.gs. 

Sisal.-  Closely  allied  v/ith  henequen  in  structure  and  use  is 
sisal,  a fiber  derived  from  the  sisal  plant  (Agave  sisalana).  This 
fiber  is  softer,  less  woody  in  texture,  o.nd  lighter  in  color  than  , -1 
henequen,  and  usually  commands  a higher  price.  Its  principal  use  in 
the  United  States  is  in  wrapping  tvancs,  but  it  also  is  used  to  a vary- 
ing extent  in  binder  twine  and  smc.ll  ropes.  In  addition  to  cordage  and 
tvdne  uses,  it  is  used  to  some  extent,  either  in  this  country  or  else- 
vjhere,  in  floor  coverings,  paddings  for  upholstery  raid  m.o.ttresses, 
plaster  board,  bags,  paper,  and  so  forth. 

The  m.ost  important  sisal-producing  chantries  are  British  East 
Africa  r>nd  the  Dutch  East  Indies,  but  quantities  also  are  produced  in 
other  sections  of  Africa,  and  in  Haiti.  . Sisal  production  has  increased 
more  than  eightfold  since  1920,  in  m.arkcd  c-'mtrast  to  production  of 
henequen  "vdiich  has  remained  approximately  stationary. 


ly  Average  1935-37. 
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Tabic  1.-  Average  annual  production  cf  designated  fibers  in  the 
Ylorld  and  in  the  United  States  and  percentage  of  World 
production  consumed  in  the  United  States,  1934-38. 


Fiber 

World  ) 

prod^tion) 

United 

States 

production 

A 

: Consumed 

: United 

in  the 
States 

: Total  : Percentage  of, 

: ^ '.world  production 

Million 

Million 

Million 

Percent 

pounds 

pounds 

p ound  s 

Hard  fibers ; 

Henequen  ...... 

225 

0 

159 

71 

Sisal  

507 

0 

147 

29 

Abaca’  

382 

0 

88 

23 

Other  hard  fibers 

70  ^ 

0 

21  y 

30 

Total  

1,184 

0 

415 

35 

Soft  fibers: 

Cotton  

14,200 

6,077 

3,090 

22 

Jute 

3,924 

0 

111 

20 

Flax 

1,713 

1 

41-  ■ 

2 

Hemp 

819 

1 

3 

0 6/ 

Total 

20,656 

6,079 

3,911 

19 

ly  Compiled  from  official  publications,  reports  of  International 
Institute  of  Agriculture,  and  from  annual  re^'^’iews  of  Wigglosworth  & 
Company,  Ltd. 

Compiled  from  "Cotton  Production  and  Distribution"  cuid  from  records 
of  the  Bureau  of  Plant  Industry. 

^ As  follows':  Cotton,  mill  consumption;  abaca’,  "other  hard  fibers," 

and  hemp,  quo.ntitics  of  raw  fiber  made  available  for  consumption;  sisal, 
henequen,  jute,  and  flax,  quc>.ntities  of  raw  and  manufactured  fiber  m.adc 
avoidable  for  censumption. 

^ Includes  phormium,  Philippine  cantala  (maguey),  Mauritius  hemp,  and 
istle. 

^ Includes  phormium,.  maguey,  istle. 

^ Less  than  0.5  percent. 


Abaca’ .-  Abaca’  or  Manila  fiber  is  often  termed  the  best  cordage 
fiber  because  it  is  longer,  stronger,  oud  more  durable  thoji  the  other 
hc.rd  fibers.  Best  grades  of  this  fiber  are  of  a light  buff,  lustrous 
color,  and  consist  of  fine,  even  strands  6 to  12  feet  long.  The  fiber 
is  stripped  from  the  overlapping  leaf  stems  which  form  the  stock  of  the 
abaca’  plant  (Musa  textilis),  a tjrpe  of  banana,  or  plo.ntain  plant,  the 
yield  of  fiber  aggregating  only  about  l-l/2  percent  to  2 percent  of  the 
weight  of  the  green  material.  Abaca’  is  cultivated  in  the  Philippine 
Islands  and  to  a lim.ited  extent  in  Sumatra,  and  Borneo,  In  addition, 
small  quantities  now  are  being  produced  experimentally  in  Panajna.  The 
United  States  purchases  20  percent  to  27  percent  of  the  abaca’  produced 
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in  the  Philippines,  chiefly  of  the  higher  grades.  Abaco. ’ is  regarded 
as  the  most  satisfactory  material  knovjn  for  m.aking  ships*  ropes,  hoist- 
ing topes,  and  trcjism.ission  ropes.  It  is  used  in  the  manufacture  of 
vj-rapping  tmnes  and  . o riper,  ' and  has  been  used  in  the  past  in  the  m.anu- 
facture  ef' binder  t?irine. 

Other  hard  fibers.-  Cant  ala.  (maguoir),  from' the'  leaves  of  the 
ca.ntala  plant  ( /.gave  c antal a ) , cultivated  in  the  Philippine  Island  and 
in  Java;  phermium  (Nevr  Zealand  fiber),  from  the  leaves' •'^f  , the  harakeke 
lily  (Phomium'  tenax)  grevring' both  wild  and  cultivated  in  New  Zealand 
and  under  cultivation  at  St.  Helena;  F.auritius  hemp,  from  the  leaves 
of  the  pitora  plant  (Purcraca  gigantoa)  on  th’e'  Islejid  of  !'k.uritius;  and 
istlc  or  Tampico  fiber,  extracted ' from  the  loaves  - '^f' several  species  of 
Mexican  plants  which  arc  somev/hat  sim.ilar  tc  the  henequen  plant,  arc 
other  hard  fibers  used  in  the  manufacture  of  cerdage  and  tvv'ine.  They 
are  used  for  this  purpose  in  limited  quantities  enl^r,  usually  mixed 
with  other  hard  fibers,  cr  vdth  jute,  and  their  consumption  varies  con- 
siderably from  year  to  yecir  with- cost  end  availability  of  other  fibers. 

Soft  fibers.-  In  comparison  wdth  hard  fibers,  soft  fibers  col- 
lectively occupy  a loss  important  position  in  the  manufacture  of  t'.vine 
and  cordage  in  the  United  States,  only  about  20  percent  of  the  cordage 
and  35  percent  of  the  tv^ine  (including  binder  twine)  being  made  from 
these  materials.  Vlith  the  exception 'of  hemp,  utilization  of  those 
fibers  in  cordage  and  -b/dno  is  secondary  importance  as  compared  v/ith 
their  utilization  in  textiles. 


Table  2.-  Ustimatod  consumption  of  designated  fibers  in  the  manu- 
facture of  tmne  and  cordage  in  the  United  States 
during  1935  and  1937. 


Fiber  ; 1935  | 1937 

i Million  pounds  TTiHion  pounds 
Hard  fibers ; : 

Henequen : 140  119 

Sisal . . . : 62  82 

Abaca’  (j'fcnila) : 76  ,84 

Istle : 9 10 

Other : 5 5 


Total : 292  300 


Soft  fibers;  : 

Cotton : 89  118 

Jute . . . : 41  40 

Flax : 2 3 

Hemp . . . o . . . ; 3 3 


Total  135  164 


1/  Rough  estimates  based  on  production  and  consumption  data  in  Census 
of  Manufo.ctures  and  on  other  information. 
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Cotton. - Cotton  is,  of  course,  the  most  important  textile  fiber 
and  in  quantity  produced  and  consumed  exceeds  all  other  plant  fibers 
combined.  It  is  also  the  most  important  material  used  in  cordage  and 
twine -manufacture  in  this  country  from  the  standpoint  of  value,  and  is 
second  only  to  henequen  in  quantity  used.  Although  the  cotton  used  in 
cordage  and  twine  is  usually  entirely  of  domestic  origin,  it  is  possible 
that  small  amounts  of  foreign  cottons  have  been  used  in  domestic  cordage 
and  tmne  manufacture  during  some  years. 

Jute.-  In  quantity  produced,  jute  is  second  only  to  cotton  as  a 
plant  fiber.  Jute  consists  of  soft  or  bast  fibers  from  two  closely  re- 
lated plants,  the  round-pod  jute  (Corchorus  capsularis)  and  long-pod 
jute  (Corchorus  olitorius),  both  of  which  are  cultivated  in  India,  parti- 
cularly in  Bengal.  The  fibers  are  light  yellow  to  nearly  ■vdiite  or 
bright  copper  to  deep  slate,  changing  mth  age. to  dingy  brown  or  gray. 
Jute  is  relatively  weak  as  compared  with  other  bast  fibers  and  is  not 
very  resistant  to  moisture  conditions.  Roughly  80  percent  of  the  jute 
imported  into  the  United  States  is  in  manufa.ctured  form,  principally  as 
burlap.  Of  the  raw  fiber  imported,  about  80  percent  is  m.anufactured 
into  bagging,  webbing,  carpets,  yarns,  and  roves  for  various  uses,  and 
about  20  percent  into  ti/dne.  Utilization  in  cordage  is  inconsequential. 

Flax. - Although  flax  is  one  of  the  most  important  plant  fibers 
its  use  in  the  United  States  is  relatively  smaJl,  comprising  only  2 per- 
cent of  the  Yiforld-’s  production.  Flax  is  a soft  or  bast  fiber  obtained 
from  the  inner  bark  of  the  flax  plant  (Linum  usitatissimum) , which  is 
cultivated  for  fiber  principally  in  Russia  and  the  Northern  European 
countries.  In  North  America,  small  amounts  are  grovm  in  Canada  and  in 
Oregon.  The  fiber  is  of  dark  gray,  bluish  green,  or  cream  white  color, 
depending  on  preparation,  makes  a strong  light  strand,  and  mthstands 
moisture  well. 

About  two- thirds  of  the  flax  imported  into  the  United  States  is 
in  the  form  of  manufactured  or  semimanufactured  goods.  Of  the  raw  fiber 
manufactured  in  this  country,  roughly  25  percent  is  made  into  twines  cjid 
fishlincs,  and  75  percent  into  thread,  towelings,  and  other  woven  goods. 
An  inconsequential  quantity  of  cordage  also  is  made  from  this  mater io.l. 

Hemp.-  Although  hemp  was  the  most  important  fiber  used  in  cordage 
and  tmne  'until  about  the  middle  of  the.  last  century,  its  use^  at  present 
is  relatively  small.  It  is  a coarser,  less  flexible,  fiber  than  flax,  but 
is  strong  and  durable,  though  not  so  rcsistcjit  to  salt  water  as  abaca'. 

It  is  derived  from  the  inner  bark  of  the  hemp  plant  (Cannabis  sativa), 
which  is  cultivated  chiefly  in  the  Soviet  Union,  Italy,  Yugoslavia, 
Ro-umania,  and  Chosen,  and  to  a minor  extent  in  Kentucky  and  Wisconsin 
in  this  country.  Principal  uses  at  present  are  in  wrapping,  mattress, 
sewing,  and  broom  tvrines,  in  halibut  lines,  and  in  hemp  cordage  used 
on  ships.  . . 
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The  Ilanufacturi.ng  Process 

Although  differing  somewhat  vrith  the  kind  of  fiber,  the  process 
by  which  raw  fiber  is  converted  into  cordage  and  twine  consists 
essentially  of  throe  operations:  (l)  Preparation  of  the  fiber,  (2) 

spinning,  and  (S)  twisting  or  braiding  the  required  number  of  yarns 
into  the  finished  twine  or  cordage.  In  the  preparation  processes,  the 
fibers  are  separated,  cleaned  of  foreign  matter,  straightened  and  laid 
parallel,  and  overlapped,  so  as  to  compose  a "sliver"  or  "roving"  of 
the  required  size  for  spinning.  lYith  fibers  other  then  cotton,  a soften- 
ing or  lubricating  emulsion  is  added  during  this  process  so  that  the 
fibers  v/ill  work  more  easily  on  the  spinning  machines,  and  to  improve 
certain  properties  of  the  product. 

Follovdng  preparation,  the  sliver  or  roving  enters  the  spinning 
process  where  "twist"  is  imparted  and  the  "yarn"  is  spun.  If  a tvdnc 
of  single-thread  construction  is  being  made,  the  manufacturing  process 
is  completed  at  this  point.  Othervrise  the  ^'■arns  are  "twisted"  or 
"form.cd"  into  strands  vtiich  may  be  used  in  this  form  or  may  be  twisted 
again,  or  braided,  wdth  other  strends  to  form  tmne  or  cordage. 


During  one  or  more  of  the  above  operations,  the  cordage  or  twine 
may  be  oiled,  tarred,  polished,  or  finished  with  starches  and  waxes,  or 
otherwrise  treated  for  the  purpose  of  preventing  rotting,  increasing 
strength  or  smoothness,  or  preventing  bacterial  action.  These  treat- 
ments increase  the  wreight  of  the  product  by  2 percent  to  15  percent. 

As  a final  stqp  the  product  is  vraund  on  conca,  balls,  tubes,  or  reels, 
or  is  put  up  in  skeins,  coils,  etc. 


A fiber  loss  ro.nging  from  roughly  6 percent  to  15  percent  or 
higher,  by  weight,  occurs  during  the  maamf acturing  process,  the  loss 
depending  on  the  type  and  grrdo  of  fiber  used  '■Jid  on  the  grade  of 
product  being  manufactured.  All  but  a fraction  of  1 percent  of  this 
loss  occurs  prior  to  spinning.  The  average  percentage  of  fiber  loss  , 
in  manufacture  of  cordage  and  twine  is  shoiAJii  in  the  following  figures.-/ 


Fiber Percent ago  of  loss 

Percent 


Manila 

6 

Sisal 

6 

Kenequen 

10-12 

Istle 

12-15 

Jute 

10-15 

FI  CDC 

8 

Hemp 

15-20 

Cott on 

15 

y Rough  average  differences  -between  vireight  of  raw  fiber 
used  end  weight  of  fiber  content  of  product.  Based  on 
estimates  of  manufacturers. 


12  - 


CORDAGE  Al'ID  TVylllE  PRODUCTS  MD  USES 

Cordage  and  twine  arc  mnufacturod  for  a wide  variety  of  uses 
and  consequently  they  range  in  size  from  large  ropes,  6 inches  in 
diameter,  suitable  for  towing  vessels,  to  thin  cotton  twines  mth  a 
breaking  strength  of  only  3 pounds.  Requlrom;ents  for  individual  uses 
arc  met  by  making , a choice  of  fibers,  fiber  qualities,  and  construc- 
tions, paving  attention  at  all  times  to  the  necessity  of  finding  a 
product  which  will  perform  its  task  adequately  '^nd  at  minim.um  cost. 

One  of  the  most  important  single  characteristics  of  cordage  and 
tvdnc,  so  far  as  gauging  their  ph3'‘sical  suitability  for  various  uses 
is  concchnod,  is  breaking  strength.  In  attempting  to  classify  these 
products,  v\Tc  therefore  ras.y  note  that  abaca*  (Manila)  cordage  and  twine 
are  generally,’-  used  v;hen  na,xiiraui  strength  is  required,  follcw'od  succes- 
sively by  cordage  and  tvdno  made  of  sisal  and  henequon,  hemp  and  flax, 
and  cotton  and  jute,  as  breaking  strength  becomes  of  loss  importance. 

It  should  be  stressed,  however,  that  breoieing  strength  does  not  alv;ays 
indicate  the  strength  under  actual  use  conditions,  since  cordage  o.nd 
tvdne  of  some  types  lose  more  strength  v;hen  knotted  or  flexed  than 
others.  It  also  should  bo  stressed  that  breaking  strength  is  only  one 
standard  for 'compari son  and  that  other  conditions  such  as  durability, 
flexibilitjr,  softness,  fuid  ’weight,  arc  often  of  equal  or  greater  im- 
portance. For  instsnee,  the  flexibility  and  softness  of  cotton  cordage 
are  of  greater  importance  in  Vonot ion-blind  cords  than  the  greater 
strength  of  other  types  of  cordage. 

During  1937,  production  of  all  typos  of  cordage  and  t’wine  in  the 
United  States  totaled  496  i-nillion  pounds  valued  at  74  million  dollars. 

Of  this  total,  315  million  pound  swore  made  of  abaca’,  sisal,  henequen, 
and  other  hard  fibers j 100  million  pounds  of  cotton;  50  million  pounds 
of  jute,  hemp,  flax,  etc.  ; and  31  million  pounds  of  paper.  Principal 
products  manufactured,  in  percentages  of  total  production  and  value, 
are  shown  in  table  3. 

Table  3.-  Production  :f  specified  types  of  twine  and  cord>age  in 
the  United  States  during  1937  in  percentages  of  total  production  "’nd  value. 


Twine  and  cordage 

Quo.ntitY  : ^ 

^ ^ Value 

produced  : 

Hard- fiber  binder  twine  .... 
Other  hard- fiber  twine  .... 
Hard-fiber  cordage  . . .... 

Total 

Cotton  twine  

Cotton  cordage  

Total  

Jute,  flax,  hemp,  etc. , twines 
Hcmip  and  other  cordage  .... 

Paper  twine,  total  

Grand  total  

Percent  Percent 

32  16 
11  8 
21  22 

64  46 

15  26 

5 10 

20  36 

10  , 14- 

1/  1 

10  15 

6 3 

100  100 

1/  Less  than  0.5  percent. 

CoT’pilod  from  Census  of  Manufactures. 
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Cordage  Products 

Production  of  cordage  conprised  27  percent  of  the  total  produc- 
tion of  cordage  end  twine  during  1937  and  totaled  132  nillion  pounds, 
valued  at  24  million  dollars.  Cordage  is  defined  as  "ropes  and  cords 
'in  general"  ^5/  ^nd  is  distinguished  froia  twine,  according  to  usual 
acceptencc,  in  that  it  is  threc-sixtoenths  of  an  inch  in  diameter  or 
greater.  Types  .of  cordage  miOnufactured  and  their  unit  value,  from  the 
standpoint  of  fibers  used,  are  given  in  table  4. 


Table-  4.-  Production  .and  value  per  pound,  by  t;vTcs,  of  cordo.gc 
manufactured  in  the  United  States  during  1937. 


Kind 

Production 

tPe'rcentagc 
Quantity:  of  total 
: all  t}/pes 

: Average 
:value  per 
: pound 

; ly 

Milli on 

Percent 

Cents 

Abaca'  (Manila)'  total  or-  average  . . . 

p ound  s 
88.1 

67 

16 

First  grade  (pure)  ......... 

56. 5 

43 

16 

Second  and  lower  grades  (pure)  . . . 

19.0 

14 

14 

Higher  grades' and  specialities  . . . 

12.6 

10 

19 

Sisal  and  henequen,  total  or  average  . 

7.9- 

6 

10 

First  grade  ...  ......... 

2.6 

2 

11 

Second  and  lower  grades  

5.3 

4 

10 

All  other  hard  fibers,  sisal  special- 
ties, and  abaca'  mixed  with  other 
hard  fibers  

8.6 

6 

16 

Total  or  average,  all  ho,rd  fibers 

104.5 

79 

16 

Hemp  

.2 

38 

Cotton  

27.2 

21 

26 

All  other  ...  

3/ 

-- 

Total  or  average,  hemp  and  c'tton-^ 

27.4 

21 

26 

Total,  all  tvpos 

132.0 

100 

— 

Average  selling  value  at  factory. 
Less  than  0.5  percent. 

3/  Quantity  not  rep.'>rted. 


Compiled  from  Census  of  Manufactures. 


1^  Now  Standard  Dictionary. 
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Abaca’  cordage.-  Production  of  abaca'  (Manila)  cordage  exceeds 
that  of  all  other  t^/pes  of  cordage  combined  both  in  quantity  and  total 
value.  This  t;^rpe  of  cordage  is  used  for  the  majority  of  general  rope- 
requiring  pu3rposes,  particularly  where  maximum  strength  and  duro.bility 
is  needed  as  in  marine  cordage,  hoisting  and  transmission  ropes,  and 
drilling  cables.  It  is  manufactured  in  various  grades,  ranging  from 
"yacht"  and  "bolt"  ropes  which  are  m.ade  from  the  finest  fiber,  through 
first-grade  or  "standard  hlanila,"  to  types  knovm  as  second-grade  and 
third-grade  Manila.  Most  abaca'  cordage  is  of  3-strand  construction 
with  an  oil  content  of  from  10  percent  to  15  percent,  but  there  are 
other  constructions  and  specially  treated  types  for  special  purposes. 

A large  number  of  sizes  are  manufactured  ranging  from  three- sixteenths 
of  an  inch  to  4 inches  or  more  in  diameter.  (Table  5.)  As  is  noted  in 
table  4,  two-thirds  of  all  cordage  mnnufactured  in  1937  was  m.ade  from 
abaca* . 


Table  5.-  Diamotor,  length  per  unit  of  weight,  and 
breaking  strength  of  designated  cordage. 


••  ) Diam.eter 

Feet  per 
pound 

Breaking 

strength 

iFinest: 
. :,,  size  ; 

Coarsest 

size 

Finest : 
size  : 

Coarsest 

size 

Finest 

size 

rCoarsest 
; size 

: Inches 

Inches 

Feet 

Feet 

Pounds 

Pounds 

No.  1 Manila  ^ 3/'  .'  : 3/l6 

‘ 4 

67  - 

0.23 

450 

105,000 

Hemp,  small  tarred  ’ : 

ropes - ' ■ 

360 

10.0 

105 

2,400 

Cotton  repe  . . . . : I/8 

1 

200 

3.  5 

120 

5,100 

Cotton,  braided  sash  ■: 

cord : 3/16 

3/8 

• 66. 

19.5 

225 

560 

Indicating  specifications 

for  finest  and 

coarsest 

sizes 

of  each  typ 

in  common  use,  as  indicated  by  Federal  Specifications. 

Applies  to  3-strand  rope. 

3/  No  specifications  are.  available  for'  other  t^rpes  of  hard-fiber  cordage, 
but  according  to  the  trade  they  have  the  follov/ing  approximate  tensile 
strengths,  considering  No.  1 Manila's  strength  a.s  100  percent:  Yacht 

and  bolt  (Manila),  110  percent;  No.  2 Men.ila,  90  percent;  No.  1 sisal 
(Java  sisal  and  comparable  fibers),  75;'  No.'  2'  s'isal',  (henequen  end  com- 
parable fibers),  66. 

Other  hard- fiber  cordage.-  An  additional  12  percent  of  the 
cordage ' manufactured  during  1937  was  made  from  hard  fibers  other  than 
abaca'.  Of  this  quantity,  about  half  consisted  of  sisal  and  henequen 
cordage  and  about  half  of  cordage  made  from  "all  other  hard  fibers, 
sisal  specialties  (ndre-rope  centers,  etc.  ) and  abaca'  mixed  with  other 
hard  fibers. " Those  types  are  available  at  a lower  cost  than  similar 
o.baca'  cordage  and  serve  purposes  in  v/hich  the  higher  strength'  and 
durability  of  abaca'  arc  not  imperatively  needed.  Special  types  include 
lariat  rope,  raft  ropes  for  tying  logs  together,  halter  ropes  for 
animals,  and  clothes  lines. 


15 


Hornp  ci.nd  jute  cordage.-  Ilinor  quantities  of  cordage  also  are 
made  from  hemp  and  jute.  Hemp  cordage-:!  is  generally  tarred  and  although 
it  possesses  excellent  qualities  it  is  expensivco  It  once  was  the 
dominant  type  of  cordage,  but  its- use  in  this  country  at  present  is 
confined  mainly  to  small  auxiliary  ropes  on  board  ships.  Sizes  in 
common  use  in  the  United  States  range  from  less  than  throe-sixteenths 
of  an  inch  to  -about  one-half  inch  in  diameter  with  breaking  strengths 
of  from  about  105  to-  2, 400, pounds. 

Jute  cordage'  is  much  loss  expensive  thaix  hcm*p  ojid  has  been  used 
in  the  past  for  gcnerr’l  purposes  requiring  small  ropes.  Its  lack  of 
durability,  low  tensile  strength,  and' poor  resistance  to  moisture  greatly 
limit  its  use,  and  only  a small  quantity  now  is  m.anuf actured. 

Cotton  cordage.-  In  o.ddition  to  the  types  discussed  above,  a 
considerable  quantity  of  cotton  cordage  is  produced.  Principal  uses 
of  cotton  cordage  arc  as  clothes  lines,  v,dndo’vso.sh  cords,  and  plot 
linos.  However,  a largo  proportion  of  the  production  is  used  for  a 
variety  of  purposes  like  armings,  holding  up  f ■;  shing  nets,  on  ship- 
board, and  in  various  manufactured  articles.  This  typo  of  cordage  is 
discussed  in  greater  deteil  later. 


Binder  'TTi'''jlno 

Binder  twine  is  single-ply,  hard-fiber  t'V'ri.ne  used  with  binders 
for  auto'matically  tying  bundles  of  the  various  small  grains,  flax,  and 
grass-seed  crops,  and  corn  during  harvesting.  0;dng  to  its  unique  use 
in  harvesting  these  crops,  it  is  used  iii  larger  quantities  in  this 
country  than  all  other  types  of  tY/ino  combined.  During  1937,  produc- 
tion of  binder  tiAdnc  totaled  158  million  poimds  or  32  percent  of  the 
total  production  of  cordage  and  twine.  Of  this  quantity,  43  million 
pounds  was  manufactured  by  State-OY-med  prison  industries. 

Nearly  all  of  the  binder  tv/inc  produced  domestically  at  present 
is  made  of  henequen  or  sisal.  Other  hard  fibers,  including  abaca’,  istlc, 
sunn,  and  phormium,  also  have  been  employed  for  this  purpose  at  times 
when  price  and  other  considerations  fo.vored  their  use.  Henequen  and 
sisal  are  usually  the  chief  component  fibers  of  the  two  principal  grades 
of  domestic  binder  t'vd.rie,  which  arc  knovm  as  ”Y‘/hitc  Sisal"  and  "Standard", 
and  which  have  a length  per  unit  of  ’weight  of  500  feet  to  the  pound. 
Binder  tvdne  in  other  grades  averages  up  to  650  feet  to  the  pound. 

In  the  manufacturing,  process,  binder  tvdnc  is  spun  on  "long  line" 
m.achinery  directly  from,  the  sliver  of  the  vo.rious  hard  fibers.  The 
twine  is  oiled  when  spun,  resulting  in  the  finished  product  having  a 
nonfiber  content  of  15  percent  to  18  percent.  It  is  sold  in  bojls, 
weighing  5 and  8 pounds  each,  packed  in  burlap  bags  of  approximately 
50  po\mds  gross  weight. 
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Twine  Other  Than  Binder  Tvanc 


Production  of  all  tvpes  of  tvj-ine  other  then  binder  ti.'/inc  eon- 
prised  42  percent  of  the  toto.l  production  of  corda.ge  and  torine  during 
1937,  totaling  207  nillion  pounds  valued  at  38  nillion  dollars.  Soft- 
fiber  tvjlne 'made  up  the  bulk  of  this  production  although  hard- fiber 
twine  was  of  greater  inportance  than  in  fomer  yers.  Cotton  twine  ’was 
the  most  inportant  single  t;s’po  produced,  conprising  one-third  of  the 
total  quantity  produced  o.nd  ono-half  of  its  value.  Production  o.nd 
average  value  per  pound  of  the  various  t’.’pcs  arc  o.s  given  in  table  6. 

In  general,  the  finest,  lightest  tmnes  are  nade  froiri.  cotton 
and  the  coarsest,  heaviest  twines  fron  hard  fibers.  Jute,  flax,  o.nd 
henp  tvrincs  occupy  intemediate  positions  between  the  two,  ovcrlo.pping 
in  size  with  the  coarser  cotton  t-'Yinos  and  the  finer  hard-fiber  twines. 
Sonc  indication  of  the  relationship  betv/een  twines  nade  from  various 
fibers  is  indicated  by  table  7,  shoYri.ng  the  limits  of  breaking  strength 
o.nd  length  per  unit  of  weight  for  twines  in  common  use.  It  should  be 
noted  that  as  this  table  does  not  take  into  considero.tion  other  inportant 
factors,  it  does  not  fully  indicate  competitive  relationships  between 
twines. 

Hard-fiber  tmnes.-  In  comparison  vdth  other  twines,  hard- fiber 
twines  are  used  v;hen  a com.paratively  high  strength  is  the  outstanding 
requirement,  as  for  hea'/y,  bulky  packages.  A considerable  variety  of 
these  tmnes  are  manufactured,  ranging  fron  750  to  23  feet  per  pound 
in  length  per  unit  of  weight  and  fron  85  to  1,550  pounds  in  breaking 
strength. 


Hard-fibcr  tvdnes  arc  divided  into  five  classes  in  accordance 
with  the  kind  of  fiber  used,  but  with  the  qualification  that  the  class 
designations  are  ’’not  intended  to  convey  the  impression"  that  they  "are 
made  exclusively  fron  the  fiber  named. ”16/  More  than  three- fourths  of 
the  production  is  of  the  Class  II  or  Java  sisal  grade  and  an  additional 
15-  percent  is  cf  the  Class  IV  (Mexican  sisal)  grade  or  of  the  Class  V 
grade  which  is  designated  as  "containing  at  least  65  percent  cf  istle, 
and  worked  on  hard- fiber  miachincry.  " The  remainder  consists  ,'^f  small 
quantities  ^^f  Class  I (lianila).  Class  III  (Hew  Zealand),  and  other 
hard- fiber  tmnes,  including  those  which  are  paper-covered. _Z/ 

Jute  tv/ines.-  Occupying  a position  between  hard-fibcr  and  cotton 
tvidnes  in  size  and  breaking  strength,  jute  tmnes  arc  available  for  a 
large  range  of  packaging  roquirem^ents.  In  general  the  coarser  .jute 
tmnes  are  comparabio  in  tensile  strength  with  the  finer  sizes  of 


16/  Bureau  of  Standards:  Hard  Fiber  Twine  and  Loth  Yarn,  Simplified 

Practice  Roconraendation,  R-92-38,  1938. 

17/  Individual  sizes  of  hard-fiber  twdnes  are  designated  by  the  size  of 
yarn  used  in  feet  per  pound,  and  by  the  number  of  ply  as,  fe'>r  insto.ncc, 
"900  feet  - 2 ply",  etc.  They  also  are  designated  as  "twisted"  cr  "laid," 
"laid"  indicating  that  the  yarns  were  given  cn  extra  t’/vist  while  being 
plied  into  twine.  The  extra  twist  is  to  prevent  the  tv/ine  from  untwist- 
ing. 
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Tat)le  6.-  Production  and  value  per  pound  of  twines 
(other  than  hinder  twines)  manufactured  in 
the  United  States  during  1937 


Kind' 


Production  : Average 

: Percentage : value 

Quantity  total = Per  pound 


Million 

pounds 

Percent 

Cents 

Hard  fiber: 

m a.piF!  T 

0.1 

V' 

21 

20 

Class  II (Java  sisal)  2/  

42.4 

11 

ni  a.ciq  n.p.n*  aa.I  ^ 

) 

) 

) 

) 

Class  V(Containing  at  least 
percent  istle  and  worked 
hard-fiber  machinery')  . . 

65 

on 

7.9 

4 

10 

Other  

2.5 

1 

13 

Total  hard  fiber  . . . . 

52.9 

26 

Soft  fiber: 

Cntton  . 

73.3 

2.1 

35 

26 

Flax  3/  ; 

1 

V 35 
31 
16 

Hemp  . . . ' 

.9 

1/ 

13 

7 

Jute  

26.0 

Jute  and  dstlfi.  mi-x-p.d  

14.7 

2.4 

3.7 

11 

Flax  and  hemp,  hemp  and  jute 
Other  soft  fiber  

mixed. . . 

1 

2 

27 

13 

Total  soft  fiber  . . . 

123.1 

59 

Paper  

30.6 

15 

6 

Total  twine  

206.6 

100 

Compiled  from  Census  of  Manufactures,  1937. 

1/  Less  than  0.5 

2/  Includes  small  quantity  of  Class  III,  New  Zealand. 

^ Includes  131,470  pounds  of  "linen  fishline. " 

4/  Value  of  flax  twine  only;  "linen  fishline"  valued  at  $6.44  ps^*  pound. 
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Tablo  7,-  Breaking,  strength  cn.d  length  per  unit 
of  v\Tcight  of  designated  tvines.  y 


Feet 

per 

Bre 

aking 

T’.'dne 

pound. 

strength 

Finest : 

Coarsest 

Finest 

:Coarscst 

size  ; 

size 

size 

: size 

Feet 

Feet 

Pounds 

Pounds 

Cotton,  \mpolished,  first  f 

pade  . . 

• . 

6,834 

669 

6 

69 

Cotton,  -unpolished,  second 

grade 

• 

4,830 

717 

, 8 

48 

Cotton,  polished  . . . . . 

4,820 

250 

11 

160 

Cotton,  seine  (unpolished) 

• • • • • 

3,460 

65 

12 

600 

Flax,  unfinished  . . . . . 

1,140 

32 

80 

Hemp,  fine,  finished  . . ' . 

■1,710 

243 

27 

228 

Hemp,  fine,  unfinished  . . 

1,283 

570 

37 

100 

Jute,  wrapping,  sail,  etc. 

1,710 

285 

20 

115 

Jute,  finished  

1,620 

65 

25 

450 

Jute,  tube  rope,-  bale  rope. 

Cb  0 • • 

• 

425 

60 

65 

420 

Hard-fiber,  Class  I (Manila)  . . . 

• 

432 

153 

115 

385 

Hard-fibor,  Class  II  (Java 

Sisal)  . 

750 

23 

85 

1,550 

Hard- fiber,  Clas's  III  (iJevr 

Zealand ) 

• 

510 

90 

102 

466 

Hard-fiber,  Class  IV  (Mexican  sisal] 

. 

510 

23 

92 

1,160 

Hard-fiber,  Class  V (istle. 

mixed ) 

• 

405 

23 

90 

930 

"ij  Indicating  specifications  for.  finest  and  coarsest  sizes  of  each 
type  in  common  use.  Breaking  strength  for  flax,  hemp-,  and  jute  ty.lnes 
are  mihinura  requirements,  . Fer  other  tTdncs-  they  arc  approximate 
averages.  Data  for  cotton  ti^mnes  compiled  from  trade  co.talogs  and 
price  lists.  Data  for  other  twines  compiled  from  Simplified  Practice 
Recommendations  of  the  Bureau  o f.  Standards. 

hard-fiber  twines,  although  they  are  not  so  strong  as  the  coarsest  hard- 
fiber  twd.nes.  Likewise,  fine  jute  twines  compare  in  yardage  per  pound 
mth  r.odium  and  coarse  cotton  tmnes,  although  they  do  net  have  nc  great 
a yardage  per  pound  a.s  the  finest  of  the  cotton  tumnes. 

About  25  percent  '""f  the  total  production  of  jute  twines  is 
"finished"  or  polished  ivith  a sizing  solution.  This  process  cements 
the  fibers  together  and  -glazes  the  outside  of  the  t’vine,  resulting  in 
improved  sm.octhness  and  appearance.  Finished  jute  twines'  are  used 
principally  for  tying  packages,  the  finer  sizes  being  used  on  small 
retail  and  parcel  post-  conta.incrs  a.nd  the  coarser  sizes  on  heavier 
packages,  such  as  wholcsa.le  and  express  containers.  They  also  are 
used  for  tj'-ing  tags,  fastening  springs  in  furniture,  stringing,  hems 
and  sides  of.  bacon  in  moat-packing  cstabiishiTicnts,  and  for  other-varied 
purposes.  . , ' 
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Unpolished  jute  tmnes  are  designated  by  names  which  are  indica- 
tive of  their  original  use.  For  instance,  finer  unpolished  twines  are 
designated  as  "wrapping,"  "sail,"  "sewing,"  "miller’s,"  or  "baling" 
twine,  while  the  intermediate  sizes  are  Icnown  as  "tube  rope"  and  the 
heavier  sizes  as  "paper-maker's  bale  rope,"  "pipe  cord,"  or  "hide  rope. "i®/ 
Tube  rope  was  originally  made  for  bundling  pipe  and  metallic  tube  but 
most  of  the  demand  for  this  product  is  now  for  bundling  paperj  corru- 
gated boxes,  magazines,  and  for  tying  automobile  tires,  furniture, 
clothing,  packages,  and  so  forth.  Greatest  demand  for  the  heavier 
twines  is  still  from  paper  manufacturers  but  these  tvfines  are  used 
also  for  wrapping .commodities  comparable  to  those  on  which  tube  rope 
is  used. 

Hem.p  and  flax  tmnes.-  Hemp  and  flax  twines  are  manufactured 
in  about  the  same  size"  and  weight  range,  roughly,  as  fine  and  medium- 
size  jute  twines  but  offer  considerably  greater  strength,  durability, 
and  flexibility.  However,  they  arc  higher  priced  than  other  twines 
and  are  used  only  when  their  special  qualities  are  sufficiently  in 
demand  to  justify  their  higher  cost.  Finished  hemp  twines  o.re  manu- 
factured in  four  qualities — the  "AA  Italian"  and  "B  American,"  which 
are  made  from  pure  hemp;  and  the  "AB  Italian"  and  "BC"  or  "BC  American", 
■which  are  made  from  hemp  mixed  with  jute.  Most  of  the  finished  hemp 
t-wine  production  is  of  the  AB  Italian  type.  Unfinished  hemp  twines 
are  classified  into  first  and  second  grades  of  "Italian"  and  "American" 
hemp  construction.  Hemp  twines  arc  used  as  mattress  twines,  tufting 
twines,  broom  and  brush  twines,  for  fastening  springs  in  the  manufac- 
ture of  furniture  and  upholstery,  ojid  for  certain  other  purposes. 

Flax  twines  are  used  in  the  manufacture  of  brooms,  for  seiiwing 
bags  and  other  articles,  in  fishlincs  eaid  fish  nets,  and  on  Jacquard 
w/eaving  equipment  in  textile  mills.  In  the  size  range  in  wiich  they 
are  manufactured,  from  1,140  to  2,280  feet  per  pound,  they  offer 
greater  strength  then,  any  other  twines. 

Cotton  twines.-  In  tensile  strength  and  yardage  per  pound,  the 
medium  and  coarser  sizes  of  cotton  twines  are  comparable  with  the 
finer  and  medium  sizes  of  jute  twines.  Howj-evor,  finer  cotton  twines 
are  not  comparable  with  any  other  type  since  they  are  the  only  twines 
sold  commercially  wdiich  have  a length  of  more  than  2,300  feet  per 
pound  of  weight.  Cotton  t/ines  arc  manufactured  in  a large  rajige  of 
sizes  in  both  polished  and  unpolished  constructions  and  are  available 
for  a large  nunber  of  'uses,  but  are  used  principally  for  tying  light 
packages.  These  twines  are  discussed  in  detail  1 etor. 


18/  Specifications  for  jute  "t^wines  are  given  in  Simplified  Practice 
Recommend o.tions  R-110-29  (1930)  of  the  Bureau  of  Standards  on  "Soft 
Fiber  (jute)  Twine."  Individual  sizes  of  unpolished  jute  ti.ine  are  des- 
ignated by  the  yarn  wweight  in  pouris  and  by  the  number  of  ply,  as 
for  example,  "12-pound  2-ply."  The  yarn  w/cight  is  based  on  the 
Scotch  Spindle  System,  and  is  the  wreight  in  pounds  of  43,200  feet  of 
yarn.  Finished  jute  twines  are  designated  by  arbitrary  num.brrs  com- 
parable to  those  used  for  finished  hemp  twjlnos. 
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Paper  tivinos.-  An  increasing  amount  of  paper  tmne  is  being 
manufactured.  Production  totaled  31  million  pounds  and  voas  valued  at 
nearly  2 million  dollars  during  1937.  Undoubtedly  most  of  the  paper 
tv.dne  manufactured  is  conx’-erted  into  c.rticlcs'  such  as  •woven  paper 
bags  and  imitation  rattan  furniture.  In  addition,  according  to  trade 
estimates,  considerable  quantities  are  used  as  electrical  insulation 
twine,  .fleece  twine,  handle  cord,  automiobilc  tacking  strip,  and  seam- 
ing cord.  Paper  twine  is  used  for  electrical  insulation  because  of 
its  high  dialectric  resistance  and  because  of  the  stiffness  and 
resiliency  it  gives  to  the  electrical  product.  Paper  fleece  twine  is 
used  for  tying  flooco  as  it  is  clipped  from  sheep,  and  is  rccoimnendod 
for  this  purpose  as  any  fragrriont  which  becomes  mixed  with  the  wool 
■will  be  dissolved  in  the  scouring  process.  Handle  cord  is  used  for 
handles  on  paper  shopping  bags,  and  seaming  cord  for  scamis  in  upholstery. 
Automobile  tacking  strip  is  not  strictly  a twine  but  a shaped,  molded 
product  and  is  used  as  its  name  indicates. 


TRENDS  IN  PRODUCTION  j\HD  USE  OF  CORDAGE  AND  TT/HHE 
Cordage  and  Tivine  Other  Than  Binder  TTvine 

Exclusive  of  binder  tmne,  which  is  considered  separately  owing 
to  special  factors  governing  its  production  and  use,  the  total  produc- 
tion of  cordage  and  twine  during  1937  vrc.s  339  million  pounds,  valued  at 
€2  million  dollars.  This  total  w'as  a.pproximately  equal  to  the  produc- 
tion during  the  census  years  of  1909,  1914,  and  1919 j Viras  considerably 
smaller  than  the  peak  production  of  407  million  pounds  in  1929;  but  was 
considerably  larger  than  the  total  of  only  253  million  pounds  during 
1931  (table  8).  In  general,  it  may  be  sand  tha.t  totcLl  production,  ex- 
clusive of  binder  t'wine,  has  shovei  little  or  no  sustained  increase  dur- 
ing the  last  30  years,  and  that  it  has.  lagged  behind  in  comparison  with 
trends  in  the  total  industrial  production  of  the  country  a.nd  considering 
increases  in  population. 

This  picture  does  not  hold  true  of  all  types  of  cordage  and  t’vvdne 
as  some  have  increased  in  importance  while  others  have  decreased.  For 
instance,  production  of  cotton  cordage  -and  twine  now  comipriscs  29  per- 
cent of  the  total  production  of  cordage  and  twine  (exclusive  of  binder 
t‘'/jlno ) as  com.parod  vvith  16  percent  in  1914  and  in  1919.  Production  of 
cotton  t-vd-nc  was  more  than  tvdcc  as  large  during  1937  (73.3  million 
pounds)  as  in  1919  (35.3  million  pounds)  but  \vas  less  than  in  1929  (88.1 
million  pounds).  Production  of  cotton  cordage-  increased  less  rapidly 
between  1919  (17.7  mdllion  pounds)  and  1937  (27.2  million  pounds)  but 
likewise  was  at  a naxim.un  in  1929  (28.1  million  pounds)  (table  9). 

Other  trends’ in  the  production  of  cordage  and  tvdno  during  recent 
years  include:  (l)  A decline  in  the  production  of  abaca’  (Manila) 

cordage  from,  the  levels  prevailing  during  the  V\forld  Vvar  period  and  during 
1925-29,  (2)  an  alm.ost  complete  disappearance  of  jute  cordage  from  use 
since  1929,  end  (3)  some  increase  in  the  production  of  hard-fiber  twines 
(other  than  binder  twdne)  during  the  last  few  years. 


21 


Table  8.-  Quantity  and  value  of  cordage  and  tvjine  exclusive  of 
binder  twine  and  of  cotton  cordage  and  twine  manufactured 
in  the  United  States  during  designated  years,  1899-1937. 


Quantity 

Value 

Year 

Cordage 

: Cotton  : 

Percentage 

Cordage 

: Cotton 

; Percentage 

and 

: cordage  : 

made  of 

and 

: cordage 

; ma>.dG  of 

twine 

: and  twrino ; 

cotton 

tmno 

;and  twine 

: cotton 

Million 

Million 

Percent 

Million 

Million 

Percent 

pounds 

pounds 

pounds 

pounds 

1899 

190  1/ 

22  1/ 

— 

19  1/ 

3 1/ 

— 

1909 

336 

58 

17 

S3 

11 

33 

1914 

322 

50 

16 

39 

10 

26 

1919 

336 

53 

16 

94 

27 

29 

1921 

233 

— 

— 

47 

— 

— 

1923 

358 

63 

18 

74 

26 

35 

1925 

340 

76 

22 

79 

29 

37 

1927 

373 

93 

25 

80 

29 

36 

1929 

407 

116 

29 

90 

38 

42 

1931 

254 

69- 

27 

40 

14 

35 

1933 

262 

87 

33 

38 

18 

47 

1935 

279 

76 

27 

46 

21 

46 

1937 

339 

100 

29 

62 

26 

42 

ly’’"  Docs  not  include  cordage  produced  in  cotton  goods  industry. 


Compiled  from  Census  of  Manufactures. 


As  shoTm  in  figure  1,  fluctuations  from  year  to  year  in  produc- 
tion of  cordage  and  twine  accompany  similar  fluctuations  in  the  output 
of  all  manufacturing  industries.  If  the  index  of  industria.1  production 
is  high,  as  it  was  in  1937,  production  of  cordage  and  tmno  also  is 
large.  This  is  not  unusual  in  view  of  the  utilization  of  cordage  and 
twine  in  a wide  range  of  industrial  activities'. 

Production  trends  differ  from  consumption  trends  as  part  of  the 
production  is  exported  and  part  of  the  consumption  is  imported  from 
foreign  sources.  Although  more  cordage  and  tivine  other  than  binder 
tvdne  was  exported  than  vms  imported  before  1927,  the  opposite  has  been 
true  during  the  last  fcT/v  years.  Imports  rose  steadily  after  1916,  in- 
creasing from  1.5  million  pounds  during  that  yoar  to  17.9  million 
pounds  in  1929,  ' Since  1929  they  have  ranged  between  7.6  (1938) 

and  13.4  (1935)  mill  ion  pounds  per  year.  Nearly  all  of  the  cordage 
and  twine  im.ported  is  of  hard  fiber,  but  sm.all  quantities  of  imports 
are  m.adc  of  .juto,  flo.x,  and  hemp.  In  addition,  there  arc  a few  imports 
of  cotton  cordage  and  twine,  particularly  of  seine  twine,  but  these  are 
not  shown  separately  by  foreign  commorco  statistics. 
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*H0  DATA  A BUREAU  OF  CENSUS  INDEX  OF  PHYSICAL  VOLUME  OF  PRODUCTION 


U.  t.  OKPARTMENT  OF  ACmCULTURE  NEC.  38584  BUREAU  OF  AGRICULTURAL  ECONOMICS 

FIGURE  1.-  TRENDS  IN  PRODUCTION  OF  CORDAGE  AND  TIMNE,  COTTON 
CORDAGE  AND  TVKINE,  AND  IN  OUTPUT  OF  ALL  MANUI’ACTURING  INDUSTRIES 
IN  TIIE  UNITED  STATES  DURING  CENSUS  YEARS,  1899-1937 

Produotlcn  of  cordage  and  twine  Yaries  considerably  from 
year  to  year  in  accordance  with  factors  such  as  the  state  of  in- 
dustrial activity.  Although  production  of  cotton  cordage  and 
twine  increased  considerably  during  the  last  30  years,  total  pro- 
dviotion  of  ' cordage  and  twine  (except  binder  'twine)  remained  at  a 
stationary  level. 
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* PROBABLY  PARTIALLY  INCLUDED  WITH  CORDAGE  PRIOR  TO  1933 


•.iflMUTalNT  or  A6RICULTURC 


NES.3S5BS  BUREAU  OF  AGRtCULTURAL  (COlKWiet 


FIGURE  2.-  PRODUCTION  OF  DESIGNATED  TYPES  OF  CORDAGE  AW  TWINFJ 
IN  TEE  UNITED  STATES  DURING  CENSUS  YEARS,  1899-1937 

Although  production  of  tmne  has  shown  an  upward  trend  dur- 
ing the  last  30  years,  production  of  cordage  has  declined.  Cotton 
twine  production  increased  from  1914  to  1929  but  has  failed  since 
to  equal  the  record  of  the  latter  year.  Cotton  cordage  production 
has  followed  a more  stable,  level  trend  but  likewise  reached  a 
majclmum  in  1929. 
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Exports  of  twine  and  cordage  other  than  binder  twine  increased 
from  about  10  nillion  pounds  a year  before  the  VJorld  Vifar  to  a noximuin 
of  noro  than  20  nillion  pounds  in  1919.  They  remained  above  the  pre- 
war level  during  the  1923-29  period,  but  since  1931  have  ranged  between 
only  3.8  nillion  pounds  (1932)  and  6.6  million  pounds  (1937)  a year.il/ 
Exports  of  cotton  cordage  and  tvane  varied  during  the  same  period  be- 
tween 2.2  million  pounds  (1935)  and  3.0  nillion  pounds  (1937)  a year. 

Total  e:jports  of  cordage  and  tvane  other  than  binder  twine  have 
never  totaled  more  than  4 percent  as  much  nor  total  imports  more  than 
3 percent  as  much  as  the  totol  production.  Consequently,  trends  in 
the  consumption  of  cordage  and  twine  have  differed  only  slightly  or 
not  at  all  from  trends  in  the  production  of  these  products.  Hovrever, 
imports  of  hard-fiber  cordage  md  twine  '^thor  than  binder  twine  probably 
totaled  about  10  percent  as  much  as  the  domestic  production  of  these 
products  during  1939.  Cotton  twine  and  cordage  exports  equalled  only 
3 percent  as  m.uch  as  the  domestic  production  in  1937. 

Binder  Twine 

Because  of  the  unique  use  of  binder  t^«ane  in  harvesting  certain 
agricultural  crops,  trends  in  the  production  and  consumption  cf  this 
product  differ  considerably  from,  trends  in  the  production  of  cordage 
and  twine  other  than  binder  tvrino.  Production  of  binder  twine  has 
been  characterized  by  a continued  downward  trend  for  roore  than  two 
decades  and  the  total  of  158  nillion  pounds  which  was  produced  by  both 
private  and  prison  industries  in  1937  was  only  slightly  more  than  half 
the  302  million  pounds  manufactured  by  private  industry  alone  in  the 
peak  year  of  1914  (table  lO).  Despite  this  decline,  binder  tv/ine  com- 
prised 32  percent  cf  the  total  production  of  cordage  and  twine  during 
1937. 


The  decline  in  donostic  manufacturo  of  binder  twine  is  explained 
in  part  by  the  disappearance  of  a substantial  export  market  in  binder 
bv'dne  and  by  the  marked  increase  in  imports  from  foreign  countries. 
Exports  of  binder  twine  declined  from  109  million  pounds  in  1914  to 
less  than  10  million  pounds  annually  during  the  last  6 years.  Imports 
of  binder  twine  increased  from  11  million  pounds  in  1925  to  75  nillion 
pounds  in  1936,  58  million  pounds  during  1937,  and  50  million  pounds 
in  1939.  Principal  countries  fr^'m  v/hich  binder  twine  is  imported  at 
present  are  Mexico,  Fetherlands,  Belgium,  Co.nada,  Cuba,  and  Great 
Britain;  and  the  principal  countries  to  which  it  now  is  exported,  are 
Argentina  and  the  Union  of  South  Africa, 


11/  Im.port  quantities  quoted  refer  to  m^mbined  imports  for  ernsunp- 
tion  of  (l)  hard- fiber  cordage  and.  twine  other  than  binder  twine; 

(2)  flax,  hemp,  and  ramie  thread,  twine  and.  cordage;  and  (3)  jute 
cordage,  tvane,  and  twist.  Export  quantities  quoted  refer  to  total 
dom.estic  exports  of  (l)  cordage,  except  binder  twine,  except  of 
cotton  or  jute;  (2)  cotton  tv/ine  and  cordage;  (3)  and.  jute  yarn, 
cordage,  and  twine. 
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Tabic  10.-  Binder  twine  production,  imports,  exports,  and  quantity 
made  available  for  consumption.  United  States, 
census  years,  1899-1937. 


Year 

Production  : 

Imports  for 
consumption 
1/ 

: Dom  fustic 

; exports  ; 

: 1/  : 

Made  available 
for  consumption 
2/ 

T'iill  ion 

Million 

Million 

Million 

pounds 

pounds 

pounds 

pounds 

1899 

166 

2 

3/ 

i/ 

1909 

189 

14 

2/ 

1914 

302 

7 

109 

200  ^ 

1919 

230 

13 

69 

174 

1921 

236 

5 

59 

182 

1923 

295 

13 

74 

234 

1925 

290  £/ 

11 

54 

247 

1927 

2 28 

16 

19 

225 

1929 

226 

19 

17 

228 

1931 

186 

23 

10 

199 

1933 

200  ^ 

48 

6 

242 

1935 

166  6/ 

56 

6 

216 

1937 

158  6^^ 

58 

5 

211 

^ For  fiscal  years  prior  to  1919. 

^ Production  plus  imports  minus  exports. 

^ Not  reported  separately  until  1910. 

^ No  data. 

^ Production  for  calendar  year  1914  plus  imports  and  minus  e^^orts 
for  fiscal  year. ended  June  30,  1914. 

^ Includes  following  am.ounts  manufactured  in  prisons;  (in  millions 
of  pounds)  1923,  55.6;  1925,  56.3;  1927,  57.8;  1929,  47.3;  1931,  52.2; 
1933,  57.1;  1935,  57.3;  1937,  42.8. 

Compiled  from.  Census  of  Manufactures  and  from  Foreign  Commerce  and 
Navigation  of  the  United  States. 


Another  factor  contributing  to  the  dovmward  trend  in  binder 
twine  production  has  been  o decline  in  the  domestic  demand.  This  re- 
sulted primarily  from  the  decreasing  use  of  binders  attendant  upon 
the  increasing  use  of  combines  (harvester- threshers ) . It  is  estimated 
that  only  60  percent  of  the  total  acreage  of  small  grains  in  the  United 
States  is  now  harvested  with  binders  as  compared  with  85  percent  in 
1920.  At  the  same  time,  total  acreage  of  these  crops  has  decreased. 

As  a result  of  these  changes,  annual  consumption  of  binder  twine  is 
estimated  to  have,  declined  from  about  250  million  pounds  in  the  period 
1918-20  to  about  175  million  pounds  at  present. 
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*N0  DATA  FOR  PRIOR  YEARS 


U.  S.  DEPARTMENT  OF  ASRICULTURE  NEG!  38586  BUREAU  OF  AGRICULTURAL  ECONOMICS 

FIGURE  3.-  PRODUCTION,  IMPORTS,  AND  EXPORTS  OF  BiroER  TWINE, 

UNITED  STATES,  DURING  CENSUS  YEARS,  1899-1937 

Production  of  binder  tvdne  in  the  United  States  has  declined 
tremendously  since  1914  as  the  result  of  (l)  the  increasing  use  of 
combines  (harvester-threshers)  in  place  of  binders,  (2)  the  decline 
in  the  acreage  of  small  grain  crops,  (3)  loss  of  export  markets,  and 
(4)  increased  imports. 
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Aside  from  the  factors  noted,  the  amount  of  binder  twine  re- 
quired annually  depends  upon  the  amount  of  straw,  including  weeds, 
produced  per  acre.  This  in  turn  is  dependent  upon  growing  conditions 
and  other  factors.  Consumption  is  highly  seasonal,  occurring  at  harvest 
time,  and  large  stocks  are  required  for  sudden  demands.  If  crop 
failures  occur,  large  carry-overs  arc  likely  and  production  during  the 
ensuing  year  m.ay  be  curtailed.  It  is  not  unusual  for  binder-twine 
manufacturers  to  carry  over  as  much  as  ho.lf  their  total  production  in- 
to the  follovdng  year. 


C0TT01\T  T^iVIEE  AND  CORDAGE  AND  FACTORS  INFLUENCING  THEIR  USE 

In  the  foregoing  section  of  this  report  a background  of  facts 
has  been  presented  concerning  the  materials  used  and  the  products  manu- 
fo.ctured  by  the  cordage  and  twine  industry.  In  this  and  the  follovri.ng 
section  a more  deta.iled  discussion  of  the  utilisation  of  cotton  in 
cordage  and  twine  m.ay  be  found.  Types  of  cotton  tvanes  and  cordage 
manufacturc'd  arc  surveyed  and  fa.ctors  influencing  their  use  are  dis- 
cussed. Information  also  is  presented  on  quc.ntities  and  grades  of 
cotton  used  in  cordage  and  twine,  and  on  trends  in  the  cons'um.ption 
of  cotton  in  this  use. 

Of  the  total  of  100.5  million  pounds  of  cotton  twine  and 
cordage  mauiufacturcd  in  1937,  73.3  million  pounds  vrerc  twine  and  27.2 
mdllion  pounds  iverc  cordage.  Cotton  twine  has  comprised  bctvrccn  32 
percent  and  40  percent  of  the  total  production  of  tvdnc  other  than 
binder  twine  during  the  last  4 biennial  census  vears;  cotton  cordage 
between  18  percent  and  24  percent  of  the  total  production  of  cordage. 

In  comparison  with  other  twines,  cotton  tvdnes  arc  used  when 
qualities  such  as  flexibility,  softness,  light  weight,  and  appearance 
a.re  of  major  import encc.  They  arc  manufactured  in  a large  number  of 
constructions,  qualities,  and  sizes  for  a variety  of  uses.  Although 
there  is  no  definite,  standardized  cla.ssifica.tion  of  these  tv.dnes, 
they  may  be  divided  on  the  basis  of  their  principal  uses,  into  three 
main  groups  a.s  follows:  (l)  Tvjincs  generally  used  for  tying  packages 

including  'Vrapping,"  "sail,"  and  "polished"  twines j (2)  twines  used 
principallAr  for  fishing  purposes,  including  "seine"  twines,  "trot- 
lines," "staging"  ti/vincs,  and  other  fishing  lines;  and  (3)  twines  used 
for  sewing  ajid  other  purposes. 

Of  the  three  groups,  tivines  used  for  t^mng  packages  are  of 
greatest  importance,  and  on  the  basis  of  reports  from  manufacturers 
are  estimc.tcd  to  com-prisc  nca.rly  two-thirds  of  the  tota.1  production. 
ScA'’ri.ng  a.nd  other  twrines  m.a.kc  up  aji  additiona.l  23  percent  of  the  total, 
approximately,  and  fishing  tmnes  comprise  the  remainder  of  13  per- 
cent (table  11). 
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Tabic  11.- 


Estip.a.ted  production  i/.of 
in  the  United  States, 


cotton  twino-s., ' by  kinds, 
1935-37. 


Kind  of  t7«rinc 

1935 

5 1936 

; 1937 

Million 

pounds 

.Million 
pound  s" 

Million 

pound's 

Tying  (Wrapping,  sail,  and  polished) 

Unpolished  (59.7  percent)  

Polished  (5.5  percent)  

31.9 

2.9 

40.8 

3.7 

43.  8 
4.0 

Total  (65.2  percent)  

34.8 

. 4-4.5 

47.8 

Fishing  (Seine,  trot,  staging,  and  other 

fishing)  (13.0  percent) . . 

Sewing  and  other  (21.8  percent)  

6.9 

11.7 

8.9 

14.9 

9.5 

16.0 

Total  (100  percent) 

53.4 

68.3 

73.  3 

ly^  Estimated  on  basis  of  reports  from  manufacturers  representing  69 
percent  of  production  in  1936,  65  percent  in  1937.  Total  production 
data  for  1935  and  1937  are  from  the  Census  of  Manufactures,  but  arc 
estimated  for  1936.  Production  of  each  itera  is  total  production  mul- 
tiplied by  estimated  percentage  shovni  in  parenthesis.  Percentages 
are  average  proportions  for  3 years  as  indicated  by  manufacturers’ 
reports,  the  proportions  varying  1 percent  or  less  from  year  to  year. 

Cotton  Twines  for  Tying  Packages 

In  the  first  group,  composed  of  tmnes  used  for  tying  purposes, 
the  bulk  of  the  production  is  of  wrapping  twines.  There  are  no  stand- 
ardized specifications  for  wrapping  tv\,’'ines,  but  they  are  unpolished  and 
ordinarily  range  in  size  from  a 3-ply  construction,  "with  a length  of 
about  6,000  feet  to  the. pound,  to  a 30-ply  construction,  with  a length 
of  about  670  feet  to  the  pound.  The  fine  3-  and  4-ply  sizes,  which 
are  beyond  the  range  of  the  finest  noncotton  twines,  are  reported  to 
be  most  heavily  used,  followed  by  the  16-ply  size  which  is  used  exten- 
sively for  packages  of  medium,  size.  Some  cotton  wrapping  tmnes  are 
manufactured  entirely  from  lint  cotton  but  others  are  riade  either 
partly  or  entirely  from  cotton  waste,  chiefly  card  strips  and  com.ber 
noils.  Production  of  IcY/er  grades  of  twine  is  reported  to  have  in- 
creased considerably  during  recent  years  a.t  the  expense  of  highc-r 
grades,  owing  to  changing  demands  from  purchasers.  As  a general  rule, 
the  higher  grades  for  use  cast  of  the  Rockies  arc  made  of  8’s  yarn 
spun  frem.  lint  cotton  o.nd  the  cheaper  grades  are  made  fromi  6 ’s  yarn 
containing  a percentage  of  vjasto.  l(vrapping  twines  used  on  the 
Pacific  coast  are  made  usually  from  6.50s  or  3.25s  yarn  spun  fromi 
lint  cotton. 

Cotton  wrapping  tvdnes  arc  available  in  various  colors  and  arc 
put  up  in  balls,  cones,  t\ibos,  and  cut  lengths.  Federal  specifications 
for  these  twines,  which,  mo.y  be  taken  as  approximately  representative 
of  twines  in  commercial  use,  arc  shovci  in  table  12. 
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Table  12.-  Construction,  length  per  pound,  and  breaking 
strength  of  unpolished  cotton  wrapping  twine. 


Ply 

Minimum,  average 
length  per  pound 

Minim\m  a.veragc 
breaking  strength 

Feet 

Pound  s 

2 

9,000 

3 

3 

6,000  . 

5-1/2 

4 

4,500. 

8 

5 

3,600 

10 

6 

3,000 

12 

8 

2,250 

16 

10 

1,800 

20 

14 

1,290 

28 

16 

1.125 

32 

24 

750 

48 

From  Federal  Standard  Stock  Catalog,  TT-871,  Sept.  16,  1930;  Section 
IV  (part  5);  Federal  specifications  for  tv/inc,  cc^tton,  \''jrapping. 


Other  types  of  unpolished  cotton  twdnos  used  for  tying  packages 
include  "sail,  ""Sea  Island,"  "butchers',"  and  other  tadnes.  Sail 
twines  are  identical  with  the  larger  sizes  of  wapping  tvdncs  and  are 
so  called  because  they  once  were  used  extensively  for  sewing  sails. 

The  tern  still  is  applied  to  twines  used  for  hand  sewing,  but  it  also 
is  applied  by  manufacturers  to  twines  used  m.ainly  for  tying  packages. 

Sea  Island  tmne  is  a high-quality  twine  of  cabled  construction,  used 
alm.ost  entirely  in  the  drug  trade,  It  is  so  nar.ied  because  it  originally 
was  miade  from  Sea  Island  cotton.  Butchers'  or  "packers'"  twine  is  re- 
presento-tivc  of  a group  of  twdnes  which  have  trade  nar,ies  to  indicate 
the  particular  use  for  which  they  were  manufactured. 

Polished  cotton  twines.-  In  addition  to  the  tvdncs  discussed 
above,  a substantial,  quantity  of  polished  cotton  tvdne  is  used  minly 
for  tying  purposes.  Polished  cotton  twines  i\re  sirdlar  tc  vjrapping 
tvdnes  but  have  been  specially  treated  vdth  a solution  of  starch,  wax, 
and  other  materials  to  obtain  greater  sr.oothncss  and  strength  and  a 
m.ore  attractive  appca.rance.  According  to  standa.rd  specifications, 
there  are  tvro  types,  "speci  0.1  d "standard."  Special  tvdnes  are 
made  from  8*s  yarn  tvdsted.  in  the  required  number  of  plies  for  the 
size  to  be  made  a.nd  standard  twines  are  made  similarly  from.  2's  yarn. 
Polished  cotton  tvdnes  in  general  use  have  a length  per  unit  of 
weight  ranging  from.  250  to  4,820  feet  to  the  pound  and  corresponding 
breaking  strengths  ranging  from  170  to  11  pounds  (table  13). 


20/  Bureau  of  Standards,  Simp>lified  Practice  Recomm.endaticn  R-124-31. 


Table  13.-  Constructicn,  length  per  pound,  and' breaking 
strength  of  polished  cotton  tvdnes. 


Tv«rine 

number 

Length  per 
pound 

Sped 

al 

Stand: 

ird 

8 * s yarn 

Breaking 

strength 

2 ’ s p'arn  . ' 

Breaking 

strength 

Feet 

Ply 

Pounds 

Ply 

P>',unds 

5 ll, 

4,820 

4 

11 

9 lI, 

3,150 

6 

16 

12  1/ 

2,325 

8 

23 

15  1/ 

1,900 

10 

28 

18 

1,575 

12 

34 

3 

29 

24 

1,175 

16 

41 

4 

35 

36 

950 

20 

57 

5 

48 

43 

750 

24 

75 

6 

56 

60 

600 

30 

85  ' 

7 

75 

4 1/2  ■ 

■475 

40 

110 

10 

95 

6 

375 

48 

135 

12 

■ 120 

7 

300 

60 

155 

15 

150 

8 

250 

72 

170 

18 

160 

Not  manufactured  in  standard  (2's  yo.rn)  construction. 


All  figures  approximate.  Compiled  from  U.  S.  Department  of  Commerce, 
Bureau-  of  Standards,  Simplified  Practice  Recomiaendation  R-124-31  for 
polished  cotton  t-wine,  and  from  trade  catalogs. 

Cheaper  grades  of  polished  cotton  t-wine,  v/hich  do  not  conform 
-ivith  the  specifications  given  in  table  13  have  been  placed  upon  the 
market  during  the  last  few  years.  In  general,  these  twines  also  are 
of  8*s  and  2’s  yarn  construction,  but  as  they  are  manufactured  from 
cotton  of  lower  quality  they  are  inferior  in  strength  -fco  the  standard 
t^/pes. 

Factors  influencing  use  of  cotton  tvrine  for  tying  purposes. - 
Cotton  -tvvlnes  find  their  principal , use  in  the  packaging  field  as  a 
material  for  tying  the  small  and  medium-sized  packages  of  retail  trade. 
Larger  packages,  such  as  those  generally  used  for  raovements  of  mer- 
chandise from  factory  or  v/holesaler  to  retailer,  arc  tied  usually  with 
jute  or  hard-fiber  tisanes  if  twines  arc  used  at  pjl.  There  is  no  exact 
line  of  demarcation  betv;een  use  of  cotton  and  other  twines,  but  rather 
a zone  in  which  both  typos  arc  in  competition. 

Even  in  the  mediimi-  and  small-package  field,  Cv-.tton  tv;ine  is 
used  on  only  a fraction  of  the  total  packages,  /ui  increasing  propor- 
tion of  packages  consists  of  boxes  or  other  containers  requiring  no 
twine.  Paper  bags  used  by  grocers  and  dry-goods  stores  are  an  example 
of  this  type.  In  addition,  there  is  an  increasing  use  of  gur.Tmed-paper 
tape  for  fastening  packages  in  place  of  t-vdne. 
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Cotton- twine  sales  have  been  more  seriously  influenced  by  com- 
petition from  gummed-paper  tape  during  the  last  fev;  years  than  by  com- 
petition from  noncotton  twines.  A vddespread  tendency  to  substitute 
this  material  for  cotton  tvdnes  has  been  noted  in  certain  types  of 
retail  stores  like  the  limited-price  variety  stores,  particularly 
where  large  ni.unbers  of  packages  of  identical  size  are  v/rapped  at  a 
single  place. 

Gummed-paper  tape  was  developed  about  35  years  ago,  and  its 
first  general  use  occurred  in  connection  with  corrugated  and  fiber 
shipping  containers.  Its  use  for  parcel-sealing  purposes  has  been  a 
later  and,  judging  from  estimates  in  1933  that  this  use  required  only 
10  percent  of  all  sealing  tapes, £1/  a less  im,.portant  development. 
Gummed-paper  sealing  tapes  now  generally  in  use  for  binding  medium 
and  small  packages  are  made  of  a 35-pound  Kraft  paper  which  has  been 
coated  with  an  adhesive  compound  weighing  approximately  33  percent 
of  the  finished  product.  This  tape  is  sold  in  500- foot  and  800-foot 
rolls  apd  An  -uvAdths  of  three- fourths  of  an  inch,  1,  l-l/4,  and  l-l/2 
inches. 

One  of  the  advantages  claimed  for  gummed-paper  tape  is  that  a 
much  smaller  amount  of  tape  is  required  for  binding  a package  than  if 
twine  is  used.  The  amount  used  of  each  varies  wmth  the  package,  but 
as  a general  rule  it  is  ostim.atcd  that  from  3 to  8 times  m.ore  cotton 
tmne  than  gummed-paper  tape  is  required  per  package.  However, 
gummed  tape  generally  costs  from  1 to  3 times  as  much  per  foot  as 
medium  and  fine  sizes'  of  cotton  wrapping  tmne. 

Another  advantage  claimed  for  gummed-paper  tape  is  that  it 
speeds  up  the  wrapping  process  and  thus  saves  the  time  both  of  the 
clerk  and  of  the  waiting  customer.  Other  advantages  are  that  it  seals 
packages,  affording  safety  against  pilfering,  and  gives  the  package  a 
smooth  surface.  The  fact  that  advertising  legends  may  be  printed  on 
the  tape  has  the  effect  of  reducing  the  expense  chargeable  to  wrapping 
costs. 

One  of  the  chief  disadvantages  of  gumm.cd -paper  tape  is  that 
machines  are  required  to  dispense  it  and  that  these  machines  some- 
times require  a considerable  initial  investment,  particularly  if 
packages  arc  wrapped  at  a number  of  stations  in  an  establishment. 

The  simplest  machines  used  for  this  purpose  cost  |3  or  $4,  while 
lever-operated  machines  suitable  fof  dry-goods  stores  or  groceries 
range  from  ^12  to  $'40  in  cost.  Other  disadvrjitagcs  are  that  some- 
times the  adhesive  quality  of  the  tape  is  not  altogether  satisfactory 
and  that  the  dispensing  machines  occasionally  require  repair.  If  the 
gummod-tapo  seal  on  a package  becom.es  loose  or  broken,  it  cannot  be 
replaced  so  readily  a.s  a loosened  tv;inc  wrapping.  Twine  enables  a 
package  to  bo  gra.spod  and  carried  more  easily. 

2l/  Letter  to  Agriculture,!  Adjustment  Administration  from.  Gummed 
Industries  Association, 

22/  National  Bureau  of  Standards,  Simplified  Practice  Recommendation 
R-114-30]  Ta,pe;  Sealing,  No,  1 Kraft  paper. 
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There  is  no  doubt  that  giummed-paper  tape  is  now  being  used  for 
a larger  number  of  packaging  purposes  formerly  requiring  cotton  and 
other  kinds  of  ti'.’lne,  and  that  this  replacement  tendency  is  continuing. 
How  far  it  v.dll  continue  is  not  easily  suinnised.  Y.'ithout  doubt  both 
tvrines  and  gur^med  tape  sooner  or  later  will  find  positions  in  the  mar- 
ket for  vn'apping  materials  in  which  each  has  clearly  recognized  ad- 
vantages, but  the  extent  to  which  each  will  be  used  is  as  vit  uncertain. 

Competition  from  other  tAdnes.-  Cotton  tvd.nes  also  compete 
w'ith  other  t'.rpcs  of  tvdne  as  a material  for  tying  packages.  This  com- 
petition is  intense  and  has  resulted  in  considerable  shifts  in  kinds 
of  t'.'./inc  used.  Present  competitive  relationships  between  tvdnes,  on 
the  basis  of  the  footage  of  designated  strength  that  is  obtainable  per 
unit  of  cost  are  shcwai  in  figure  4.  As  indicated  in  the  upper  left 
corner,  the  finest  sizes  of  cotton  twines  yield  s;  greater  footage  per 
unit  of  cost  than  any  other  type  end  arc  the  only  tivin.es  for  soJc  com- 
mercially mth  breaking  strengths  of  less  than  20  pounds.  It  is  noto- 
■worthy  that  the  most  extensively  used  sizes  of  cotton  wregsping  twines 
fall  Vvithin  this  group.  In  the  medium- strength  range,  cotton  tmnes 
of  intermediate  rnd  coarser  sizes  encounter  competition  from  tmnes 
made  of  jute,  hemp,  and  flax.  Jute  tmnes  here  compete  on  fairly  even 
price  toms  with  cotton  twines  but  hemp  and  flax  tvdnes  of  equal  tensile 
strength  are  avaailablo  only  at  a higher  cost. 

The  coarsest  sizes  of  cotton  tmnes  also  are  comparable  in 
strength  with  the  finest  sizes  of  hard-fiber  tvdnes,  some  tv'P'OS  of 
which  offer  a considerahly  greodcr  footage  per  unit  of  cost.  For 
requirements  demanding  a breo.king  strength  of  more  than  about  160 
pounds,  only  hard  fiber  and  jute  twines,  and  to  a smci.ll  extent  hemp 
tvdiies,  are  used.  Although  certain  sizes  of  cotton  srdno  tvdnes  are 
manufactured  with  breaking  strengths  ranging  up  to  600  pounds,  they 
are  too  expensive  for  ordinary  v.ira.pping  purposes. 

If  cotton  twines  rise  or  fall  in  price  as  compa.red  vdth  other 
twines,  their  competitive  situation  improves  or  deteriorates  as  the 
case  may  be.  As  indierded  in  figure  5,  the  price  of  cotton  wrapping 
tvdne  shewed  a dov>nward  trend  from  1927  to  1932,  both  absolutely  and 
relative  to  the  price  of  twines  made  of  other  fibers.  Follevdng  an 
abrupt  rise-  in  1933,  it  remained  at  a comparatively  stable  level  until 
1937  Y/hen  it  again  declined.  During  recent  months  the  price?  of  cotton 
tvdnes  has  again  increased,  but  this  increase  has  been  accompanied  by 
similar  changes  in  the  prices  of  jute  ond  hard- fiber  tvdnes. 

Although  prices  of  various  tvd.nes  have  been  discuisscd  on  the 
basis  of  breaking  strength,  it  should  bo  renonbored  that  breaking 
strength  is  an  important  factor  in  twdne  competition  only  insofar  as 
the  requirements  of  particiilar  situations  dictate.  Cotton  tvdnes 
sometimes  are  preferred  to  tvdnes  of  high-r  breaking  strength,  as 
they  arc  ca.sicr  to  m.anipulato  or  to  br.jo.k.  They  arc  preferred  somie- 
times  too,  because  of  their  c .■mparativo  rosistancG  to  friction  or 
breaking  viien  the  tdno  is  laiottod  'r  passed  ever  an  edge  or  corner. 

This  last  factor  so;'.otinc3  is  referred  to  as  "working  strength." 
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FIGURE  6.-  AVERAGE  WHOLESALE  PRICES  PER  POUND  OF  CERTAIN  TYPES 
OF  TWINE  AND  CORDAGE,  BY  MONTHS,  1926-40 

Prices  of  cotton  twines  and  cordage  fluctuate  more  widely 
than  prices  of  other  types.  At  present  they  are  intermediate  be- 
tween the  low  and  high  extremes  of  the  last  eight  years.  Since 
prices  are  given  for  certain  types  only  and  on  a weight  basis, 
they  indicate  trends  in  prices  rather  than  competitive  relation- 
ships during  any  given  period. 
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Other  factors  of  inportance  in  detorraining  the  suitability  of 
a twine  are  its  elasticity,  diconeter,  appearance,  and  touch.  Cotton 
twine  is  nore  elastic  than  other  twines  and  nay  be  at  an  advan.tage 
or  disadvantage  if  it  is  to  bo  subjected  to  a varied  stress.  If  the 
dianotor  is  too  small,  there  nay  be  a tendency  to  cut  fingers  or  the 
package.  On  the  other  hand,  too  great  a bulk  nay  be  a disadvantage. 

Appearance  of  a twine,  its  natural  or  artificial  color,  and  its 
stainlessness,  also  arc  of  considerable  inportance  if  the  tmno  is  to 
bo  used  for  retail  packages.  The  natural  white  color  of  high-quality 
c:tton  tvane  often  gives  it  an  advantage  in  such  uses.  Touch,  or 
whether  the  tmno  is  soft,  pliable,  stiff,  or  hard,  is  still  cjicther 
factor.  Cott'^n’s  softness  is  an  advantage  -wiien  the  tv/ine  is  mani- 
pulated by  hand  but  it  is  a disadvantage  if  a comparatively  stiff, 
non-kinking  tmne  is  desired.  The  polishing  process  cvercones  this 
disadvantage  to  some  extent  by  increasing  the  rigidity  and  snoothness 
of  the  tv/ine,  but  it  also  results  in  a decrease  in  softness. 

In  summary,  the  market  for  oil  kinds  of  tying  tv.dncs  and 
gummed  tape  has  decreased  ovdng  to  an  increased  use  of  containers 
like  bags,  cartons,  and  envelopes  which  require  no  fastening  material. 
The  share  of  this  market  secured  by  cotton  tmne  is  dependent  upon 
competitive  factors  referred  to  above,  and  evidence  indicates  that 
althouf'h  cotton  twine  has  r'cro  tho.n  held  its  own.  in  relation  to  ether 
kinds  of  twine,  it  has  lost  part  of  its  market  to  gummed  tape.  As 
cotton  wrapping  tmnes  arc  used  largely  in  retail  business,  it  is  to 
be  expected  that  their  consum.ption  would  vary  directly  with  fluctua- 
tions in  the  amount  (;f  business,  but  little  quantitative  proof  is 
available  to  support  this  assumption.  Over  shert  periods  of  time, 
cotton- tvdne  sales  also  are  influenced  to  som>e  extent  by  buyers’ 
policies  of  timing  their  purchases  in  an  effort  to  take  advantage 
of  fluctuations  in  the  cotton  manket. 

Cotton  Tmnes  for  Fishing 


A second  group  of  cotton  twines  includes  twines  used  primarily 
for  fishing  purposes  either  in  the  manufacture  end  repadr  of  fish  nets 
or  as  fishlincs.  These  twines  are  km.o'm.  as  seine  twines,  trotlinos, 
staging  twines,  fishlincs,  c.nd  others,  and  are  estimated  to  comprise 
approximately  13  percent  (9.5  million  pounds  in  1937)  of  the  total 
production  'f  cotton  tvdnes.  With  the  exception  of  some  fishlines 
which  are  braided,  all  tmnes  in  this  group  are  characterized  by 
having  a cabled  construction,  being  made  up  r,f  throe  or  more  strands, 
each  of  which  consists  in  turn  of  a num.bor  of  yarns  tmsted  together. 

Of  the  total  production  of  cott''n  twines  used  mainly  f.'-r  fish- 
ing, more  than  85  percent  are  seine  tvdnes.  Seine  twines  arc  divided 
into  soft,  mndium.,  hard,  and  extra  hard-laid  constructions,  accord- 
ing t',:-  the  degree  of  tvdst  imparted  in  the  forming  c.nd  cabling  opera- 
tions, and  arc  made  in  vo.rious  sizes  which  are  designated  by  the 
number  of  individual  yarns  or  threads  of  which  each  consists.  In 
length  per  unit  of  weight,  sizes  rn.nge  from  approximately  3,460  feet 


po'r- pound  to  75  feet  per  pound  and  less,  but  none  cornnonly  iised  sizes 
range  between  1,700  and  300  feet  per  p'cund.  All  arc  of  3-stro.nd  con- 
struction except  soft-laid  seine  tmnes  of  size  EO  and  larger  which 
are  eenposed  of  4 strands. 

Ac.cording  to  manufacturers,  most  seine  twines  arc  used  in  the 
manufacture  or  repair  of  netting,  the  mediunrlaid  constructions  boAng 
preferred  for  this  purpose.  Hovj'over,  soft-lc.id  seine  twines-  are  used 
for  hanging  nets  when  drying  and  for  tying  nets  together,  and  hard  or 
extra  hard-laid  seine  tv/ines  are  used  as  fishing  lines,  being  too 
rigid  to  knot  without  difficulty.  These  uses  are  estimated  to  require 
about  90  percent  of  the  production  of  seine  twines,  the  remainder 
going  into  'such  nonfishing  uses  as  laundry  nets,  tennis  nets,  and 
mason’s  chalk  lines.  . 


Table  14.-  Approxina.te  length  per  pound  and  breaking 
strength  of  cotton  twines  used  for  fishing.  ]^/ 


Kind 

Length 
. po'und 

per 

Breaking 

strength 

Finest ;Co 

arsest 

Finest 

: Coarsest 

size  : 

size 

size 

: si  ze 

Feet 

Feet 

Pound  s 

Pound  s 

Seine  tviino: 

Soft-laid  (6  to  240  thread)  .... 

3,460 

85 

12 

486 

Medium-laid  (6  to  240  thread)  . . . 

3,300 

65 

12 

600 

Hard-laid  (6  to  240  thread)  .... 

.2,900 

75 

12 

484 

Extra  hard-laid  (6  to  120  thread)  . 

2,900 

150 

12 

240 

Meter  cord  (60  to  260  thread)  .... 

260 

55 

150 

610 

Trotline  (24  to  153  thread)  

510 

60 

60 

350 

Staging  tmne  (9  to  33  thread)  ..  . . 

1,380 

345 

23 

84 

ly/  Specifications  sho\-wi  are  for  finest  and  coarsest  sizes  of  each 
kind  of  tv-lne,  construction  of  which  is  indicated  by  data  in  paren- 
theses. Specifications  arc  compiled  from  trade  literature  but  arc 
not  necessarily  representative  of  twines  produced  by  all  manufacturers. 


Other  cotton  twines  used  primarily  for  fishing  include  trctline, 
staging,  meter  cord,  -and  fishlino.  Trotline  is  the  "leader"  line  which 
is  strung  out  during  fishing  operations,  cnid  staging  twine  is  the 
small  hook  line  suspended  at  intervals  fr-im  it.  Large  sizes  of  seine 
twine  that  are  used  chiefly  f -r  hanging  nets  are  sometimes  called 
meter  cord,  particularly  in  the  Great  Lakes  Region.  Cotton  fishlines 
consist  partly  of  cabled  twines  that  arc  identical  with  seine  tvanes 
.and  partly  of  braided  tmnes,  the  braided  construction  sometimes  be- 
ing preferred  because  of  its  resistance  t-."'  tangling  and  untwisting. 
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Factors  influencing  consumption  of  cotton  fishing,  twines. “ As 
compared  mth  other  fibers,  cotton  occupies  a dominant  position  in 
meeting  the  needs  of  the  fishing  industry.  .Nettings  made  of  cotton 
twines  are  estimated  to  comprise  about  72  percent  by  weight  of  all 
netting  used  in  the  United  States  as  com.pared  with  8 percent  com- 
posed of  linen  nettings  and  20  percent  of  manila  netting, ££/  With 
the  exception  of  a small  quantity,  of  hemp  halibut  line  and  small 
quantities  in  weight  of  silk  and  linen  fishlines  for  noncommercial 
fishing,  cotton  tvanes  arc  the  only  fishlines  used. 

Shifts  frora  fishing  tackle,  made  of  one  fiber  to  tackle  made 
of  another,  as  a result  of  price  changes,  are  reported  to  be  neglig- 
ible,. since  each  kind  of  tackle  ha.s  well-defined  uses  with  roquj.re- 
ments  which  do  not  permit  ready  substitution.  . However,  it  is  likely 
that  price  fluctuations  are  of  some  importance  in  determining  the 
quantity  of  tackle  that  can  be  sold  and  it  is  therefore  notevrorthy 
that  those  prices  have  shoiim  considerable  variation  in  recent  years. 
For  instance,  the  price  of  medium-laid,  9-throad  seine  twine  fell 
from  a’  peak  of  about  59  cdnt.s  per  pound  during  1928  to  a minim.um  of 
31  cents  in  1933,  and  was  quoted  at  38  cents  per  pound  in  July  1940. 

Of  much  greater  importance  than  price  changes  are  fluctuations 
in  the  volum-e  and  profitability  of  fishing  activity.  YThen  fishing  is 
unprofitable,  old  nets  and  other  tackle,  which  in  better  times  would 
be  replaced,  arc  kept  in  use  by  dint  of  much  repairing  and  with  some 
loss  of  efficiency  in  fishing  operations.  Furth>' rmorc,  fishing  is 
carried  on  mth  fewer  net.s. 


S owing  and  Other  Cotton  Tvdncs 

A third  group  of  twines,  comprising  about  one-fifth  of  the 
total  production  of  cotto.n  twine,  includes  tmnes  not  used  either 
for  tying  or  fishing  purposes.  More  than  half  of  the  production  of 
this  group  cojisists  of  semng  twrincs,  which  are  used  for  semng  bags 
and  other  articles  requiring  a yarn  or  cord  that  is  heavier  than  is 
ordinarilv  implied  by  the  tern  thread.  ThOvSe  tmnos  often  are 
identical  with  certain  sizes  of  mapping  tmnes,  v/hich  sometimes  are 
advertised  as  being  suitable  for  sev/ing  purposes. 

Other  twines  included  in  this  group  arc  used  for  a variety  of 
purposes.,  as  ,indico..tcd  by  their  names.  "Hop"  tv/inos  and  "pea"  twines 
which  art,  used  in  agriculture  te  support  growing  vines,  are  indica- 
tive of  one  tvpe  of  use,  aicd  "tobacco"  tvrinos,  thet  arc  used  for  mak- 
ing draw  strings  for  small  sacks  of  tobacco  ar.d  for  tying  leaf 
tobacco,  are  indicative  of  cviothcr.  Other  products  include  "broom" 
twines  that  are  employed  in  the  manufacture  of  brooms;  "top"  twines 


23/^  . Fstimated  on  basis  of  production,  imports,  and  exports  figures 
given  in  tabic  1.  Nets  and  Netting  .■.nd  Other  Fishing  Gear,  Report  of 
U.  S.  Tariff  Conmission  to  the  United  States  Senate,  Washington,  1937 
(Report  No.  117 — Second  Series. ) 
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for  spinning  topsj  co.ble'd  "Icitc"  twines,  for  flying  kites;  "vircbbing 
cord"  used  in  tho  manufactvire  of  upholstery;  cind  "mattress  tufting 
cord,"  .for  use  in  the  manufacture  of  mattresses,  to  mention  a few. 

Although  tvdncs  included  in  this  group  possess  the  charact- 
istics  required  for  their  particular  uses,  they  usually, are  identi- 
cal with  certain  types  of  tying  t¥dnes,  and  their  use  is  influenced 
by  similar  technological  and  price  comparisons  vdth. other  kinds  of 
twine.  In  addition,  their  uso  is  controlled  by  the  requirements  and 
conditions  prevailing  in  oa.ch  use. 

Cotton  Cordage 

In  comparison  -with  other  cordage,  cotton  cordage  finds  wide 
use  for  requirements  where  tensile  strength  is  seconda.ry  to  such 
qup.litics  as  fl exibilitj/-,  softness,  and  appearance.  Production  of 
cotton  cordage  in  1937  was  second  only  to  production  of  abaca' 
cordage  in  quantity  and  vo-lur;,  and  during  the  last  3 biennial  census 
years  has'  comprised  between  20  percent  and  25  percent  of  tho  total 
production  of  all  types  of  cordage. 

Classified  according  to  construction,  cotto.n  cordage  is  of 
two  types,  braided  and  twisted.  On  tho  basis  of  rf'ports  from  27 
m.anufacturers,  representing  nearly  one-third  of  the  production,  it 
is  estimated  that  a.bout  60  percent  of  the  total  production  is 
braided  and  about  40  percent  is  twisted  (table  15). 


Table  15.-  Estimated  production  of  cotton  cordage  by 
kinds  in  the.  United  States,  . 1935-37.  ^ 


Kind 

1935 

; 1936 

; 1937 

Million 

pounds 

Million 

pounds 

Million 

pounds 

Braided 

Twisted 

cordage 

cordage 

(60  percent)  . 
(40  percent)  . 

13.7 

9.1 

16.0 

10.6 

16.3 

10.9 

Total 

2 2.8 

26.6 

27.2 

]^/  Estimated  on  the  basis  of  reports  from  manufacturerg  representing 
29  percent  of  production  in  1935,  32  percent  in  1937.  Total  produc- 
tion data  for  1935  and  1937  arc  from  the  Census  of  Manufactures  but 
are:  cstimat.ed  fop  1936.  Production  of  each  item  is  total  multiplied 
by  estimated  percentage  showru.  in  p''.renthGs.es . Percentages  arc  average 
proportions  for  3 years  as  indicated  by  manufacturers ' reports,  the 
proportion  varying  1 percent  or  less  from  year  to  year. 


Braided  cotton  cordage  ordinarily  is  m.adc  in  sizes  ranging 
from  three-sixteenths  of  an  inch  to  one-half  inch  in  diameter  and 
these  sizes  are  designated  as  number  6,  number  16,  and  so  forth, 
according  to  the  number  of  thirty- seconds  of  an  inch  in  the  diameter 
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incasureinent.  Most  extensive  use  of  braided  cordage  is  as  clothes- 
line and  as  ivindowsash  cord  but  substantial  quantities  also  cire  used 
as  Venetian-blind  cord,  trolley  cord,  flag  halyards,  bell  cords,  and 
for  other  varied  requirements.  Most  extensively  used  sizes  are  numbers 
6,  7,  and  8,  numbers  6 and  7 being  preferred  for  clothesline  and 
numbers  7 and  8 as  sash 'cord.  Mest  of  the  braided  cotton  cordage  is 
glazed  or  polished  to  increase  smoethness  and  durability.  Several 
grades  are  manufactured,  ra’iging  from  censtructions  composed  of  rovings 
made  of  cotton  wasto  which  are  braided  about  a center  ’’loaded"  with 
clay  or  other  foreign  materials  to  constructions  made  entirely  from 
lint  cotton  yams.  Federal  specifications  for  braided  sash  cord, 
which  are  considered  to  be  <ipplicable  to  the  better  commercial  grades 
of  this  product  are  shown  in  table  16.  Similar  data  for  tvdsted 
cotton  rope  also  are  shown. 


Table  16.-  Diameter  length  per  pound,  and  breaking 
strength  of  cotton  cordage, 


Braided  sash  cord 

Rope 

Size 

Diameter 

:Length  per 
; pound 
I (minimur.i) 

:Breaking 
: strength 
: (r.inii'un ) 

Diameter 
(normal ) 

; Length  per 
; pound 
: (minimum ) 

; Breaking 
; strength 
: (minimum 

Inches 

■:  Feet 

: Pounds 

Inches 

; Feet 

; Pounds 

6 

6/32 

66 

225 

1/8 

200 

120 

7 

7/32 

51 

272 

3/16 

90 

250 

8 

8/32 

40 

328 

52 

420 

10 

10/32 

27 

440 

3/8 

23.5 

890 

12 

12/32  ' 

19.5 

560 

1/2 

3/4 

1 

13.5 

6 

3.5 

1,450 

3.100 

5.100 

ly/  Federal  specifications  us  compiled  from  Federal  Standard  Stock 
Catalogue,  Section  T-C  571 j T-R  571, 


In  comparison,  with  braided  cordage,  twisted  cotton  cordage  or 
rope  has  greater  tensile  .strength  but  is  not  so  smooth  and  is  m.ore 
likely  to  suffer  from  abrasions.  It  is  manufactured  in  sizes  ranging 
from  three- sixt 00 iths  of  an  inch  to  l-l/4  inches  or  more  in  diameter, 
the  sizes  of  less  than  one-half  -inch  diameter  being  used  most  exten- 
sively, Probably  half  of  the  toto.l  production  is  used,  as  plowlines 
on  farms.  It  also  is  used  in  the  building-  trades,  in  clotheslines 
and  well  ropes,  as  small  ropes  on  ships,  for  avmings  and  Venetian 
blinds,  for  tying  bundles,  as  transmission  or  driving  ropes,  and  in 
other  wa.ys.  Several  qualities  are  manufactured,  ranging  from  grades 
made  entirely  of  cotton  waste  to  constructions  composed  of  yarns  made 
entirely  from  cotton  lixit.  It  is  unpolished  usually. 
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Factors  influenoing  use  of  cotton  cordage.-  Owing  to  the 
mjiraber  of  uses  to  which  cotton  cordage  is  applied  and  the  lack  of 
information  concerning  many  of  then,  it  is  impossible ' to  completely 
analyze  the  demand  for  these  products.  However,  there  is  evidence 
of  decreased  use  of  certain  products  Virhich  should  be  recognized.  For 
instance,  the  consumption  of  cotton  sasli  cords  has  been  adversely 
affected  by  the  .use  of  chains  on  windows  and  by  the  increased  lise  of 

casement  vnndows  which  do  not  require  pulleys. .The-  use  o-f  cotton 

.clotheslines  undoubtedly  has  declined  with  the  trend  towards  the 
use.  of  large,  cormnorcial  laundries.  It  also  is  likely  that  use  of 
cotton  plow  lines  has  declined  YJith  the  change  fr-om  horse  to  tractor 
as  a means  of  n.otive  power  on  farm^s.  But  there  is  no  quantitative 
backing  for  any  of  these  statenent-s. In  . y.ie.w.  o.f  . -the  fact  -that- con- 

sumption of  cotton  cordage  has  been  maintained,  it  may  be  concluded 
that  increased  use  for  certain  purposes  has  counterbalanced  losses 
inothers.  For. instance,  use  of  cotton  cordage  in  Venetian  blinds 
undoubtedly  has  increased.  • 

Cotton  cordage  encounters  competition  from  cordage  iao.de  of 
other  fibers,  particularly  in  clothesline,  but  there  is  nothing  to 
indicate  recent  substantial  losses -or  gains  as  a result  of  this  com- 
petition. Instead,  fluctuations  ih  productj.cn  and  consuniption  appear 
to  be  the  result  of -changing  der.,ar.ids  for 'cordage  on  the  part  of  con- 
sumers as  a result  of  changing  prices  and  clianging  business  and  other 
conditions.  , . 


UTILIZATION  OF  COTTON  IN  'CORDAG'E  AND  TMNE 


Quantity  and  Grade 


of"  Cotton  Used 


According  to  reports  received  from  nanufo.cturers,  the  quantity 
of  cotton  used  in  the  manufacture  of  cotton  cordage  and  tm-ne  during 
1937  averaged  1,18  pounds  per  pound  of  product.  Although  this  amount 
was  the  average  for  the  entire  production,  the  quantity  used  per  pound 
of  different  products  varied  with  factors  such  as  the  quality  of  the 
product,  kind  of  cotton  used,  a.nd  in  regard  to  whether  the  product 
was  polished  or  not.  For  instance,  an  average  of  1.24  pounds  was, 
reported  c-.msumed  for  each  pound  of  seine  and  other  fishing  tmnes 
manufactured  but  the  average  quantity  used  per  pound  of  braided 
cordage,  some  t;/pcs  of  which  arc  glazed  or  loaded  with  noncotton 
materials,  was  only  1.09  pounds.  For  all  tYv’-inos  com.binod,  average 
c hi  sumption  of  cotton  per  pound  of  product  was  1.19  pounds;  for 
cordage,  1.15  pounds. 

Applying  the  above  do^ta  to  total  production  figures,  it  is  esti- 
mated that  118  million  pounds  ’of  cotton,  or  the  equivalent  of  248,000 
bales  of  478  pounds  net  weight,  viere  used  in  cordage  and  twine  during 
1937  (table  17),  Most  of  this  quantity,  182,000  bales,  is  estimated 
to  have  been  used  in  twine,  but  nec.rly  66,000  b.alv..s  is  cstim.ated  to 
have  been  required  in  the  manufacture  of  cordage.  Similar  estimates 
for  previous  years,  assuming  use  ./f  same  quantity  -'f  c.-tton  per  pound 
of  finished  product,  arc  given  in  table  18. 


42 


Table  17.-  Production  of  cotton  cordage'  and  twine,  percentage 
of  production  included  in  survey,  1/  quantity  of  cotton 
reported  used  per  pound  of  product,  and  estimated  total 
consumption  of  cotton  in  cordage  and  twine,  by  kind 
of  product.  United  States,  1937. 


Production 

Cotton  consumed 

Kind  of  product 

Percent  of 
total 
included 
in  survey 

• 

; Total 

: ^ 

Average  per 
pound  of 
product 

Total 

y 

Tying  twines  (wrapping,  sail. 

Percent 

Million 

pounds 

Pounds 

Million 

pounds 

and  polished)  

Fishing  twines  (seine,  trot. 

58 

47.8 

1.18  y 

56.2 

staging,  etc. ) ...... 

81 

9,5 

1.24 

11.8 

Se'wing  and  other  twines  . . . 

56 

l6.0 

1.19 

19.0 

Total  twine  

60 

73.3 

1.19 

87.0 

Braided  cordage  ....... 

22 

16.4 

1.09 

17.8 

Twisted  cordage  

28 

10.9 

1.24 

13.5 

Total  cordage  . 

24 

27.  2 

1.15 

31.3 

Total  twine  and  cordage  . 

50 

100.5 

1.18 

118.  3 

ly^  Percentage  of  total  production  for  which  reports  were  recorded  from 
manufactures  giving  cotton  utilization  data. 

Production:  Estimated  for  individual  kinds.  See  tables  12,  16. 

Product  of -total  production  multiplied  by  average  cotton  consumed 
per  pound  of  product. 

^ Vifeighod  average  of  1.06' pounds  for  polished  twines,  1.18  pounds 
for  wrapping  and  sailtmnes. 


Of  the  total  cotton  reported  used  for  cordage  and  twine  during 
1937,  slightly  more  than  one- fourth  was  cotton' vrastc  and  slightly  less 
than  throe-fourths  was  cotton  lint.  The  proportion  of  cotton  waste 
used  in  various  products  differed  considerably,  ranging  from  an 
average  of  only  5 percent  in  seine  and  other  fishing  twines  to  -85  per- 
cent in  twisted  cordage.  In  general,  twines  have  a larger  proportion 
of  cotton  lint  than  cordage,  but  some  m.o.nufacturers  reported  t'wines 
which  were  made  largely  from  waste  and  others  reported  cordage  made 
entirely  from  cotton  lint.  J'^iore  than  40  percent  of  the  waste  used 
consisted  of  card  strips  and  more  than  20  percent  was  comber  waste. 
Other  kinds  of  waste  used  extensively  included  fly  and  thread. 
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Table  18.-  Production  of  cotton  cordage  and  twine  in  the 
United  States  during  designated  -^^oars,  1899-1937, 
and  estimated  cotton  equivalents,  l/ 


Year 

Production 

Cotton 

equixvalcnt  l/ 

Twine 

. Cordage  , 

Total 

Tivino 

Cordage-' 

i ■ Total 

Million 

Million 

Million 

1,000 

1 ,000 

1 , 000 

pounds 

pounds 

pounds 

ba.Tes  , 

bales 

bales 

1899 

20 

2 

V 22 

50 

y 4 

54 

1909 

34 

24 

58 

85 

59 

144 

1914 

31 

19 

50 

78 

45 

123 

1919 

35 

18 

53 

03 

CO 

43 

131 

1921 

-“ 

17 

-” 

— 

4?  • 

— 

1923 

39 

24 

63 

97 

59 

156 

1925 

50 

26 

76 

124 

62 

186 

1927 

66 

27 

93 

164 

66 

230 

1929 

88 

28 

116 

219 

67  . 

286 

1931 

48 

21 

69 

118 

50 

168 

1933 

60 

27 

87 

149 

65 

214 

1935 

53 

23 

76 

133 

54 

187 

3/1936 

68, 

.27 

•95 

■170;-  ;;  . 

64 

234 

1937 

73 

27 

100 

182 

66 

248 

l/  Estimated  cotton  acid  cotton  waste  required  to  produce  stated 
quantity  of  cordage  ajid  twi.ne,  based  on  loss  in  manufacturing  of  15.8 
percent  for  t'/ano;  13.0  percent  for  cordage.  Bal  es  are  of  478  pounds 
net  weight. 

Docs  not  include  production  of  cordage  in  cotton  goods  industry. 
_3/  Production  during  1936  estimated.  Compiled  from  Census  of  P^anu- 
factures  . for  other  years. 

Most  of  the  cotton  lint  used  in  cordage  and  twine  was  of  seven- 
eighths  of  an  inch  or  fifteen-sixteenths  of. an  inch,  staple  and  more 
than  half  was'  strict  low  middling  in  grade.  Eovrever,  quantities  of 
cotton  in  all  grades  betwoc3n  good  ordinary  and  strict  middling  inclu- 
sive and  of  all  staple  lengths  bctvrcen  thirteen-sixteenths  of  an  inch 
and  1-3/32-inchGS,  incli;sivc,  were  reported  used.  An  analysis  of 
cotton  used  in  various  products,  shovifiiig  grades  and  staples  of  cotton 
line  and  kinds  of  cotton  waste  used  is  gnven  in  tabic  19. 

Trends  in  Consumption  of  Cotton  in  Cordc.ge  and  Tvdne 

As  indicated  in  table  20,  consumption  of  cotton  in  cordage  and 
twine  showed  a continued  upward  trend  from  1914  to  1929,  except  pos- 
sibly during  the  1919-21  period.  By  1929,  tho  quantity  of  cotton 
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used  in  these  products  had  increased  to  the  equivalent  of  286,000  bales 
as  compared  vri.th  123,000  bales  in  1914,  This  increase  was  propor- 
tionately greater  than  the  increase  in  consumption  of  cotton  in  all 
industries,  and  as  a result  the  percentage  of  the  total  cotton  con- 
sumption used  in  cordage  and  twine  rose  from  2,2  percent  in  1914  to 
4,0  percent  in  1929. 


Table  20.-  Total  cotton  consumed,  and  quantity  consumed 
in  cordage  and  t\'ri.nc  in  the  United  States  during 
designated  years,  1914-37. 


Cal endar 
year 

Estimated 
consiunption  in 
cordage  ayl  tAlnc 

Total  consumption 
in  all  industries 
2/ 

.Perccntc-ge  consumed 
in  cordage 
' and  tvd  ne 

1,000  bales 

1,000  boles 

1,000  bales 

1914 

123 

5,449 

2.3 

1919 

131 

5,920 

2.2 

1923 

156 

6,521 

2.4 

1925 

186 

6,433 

2.9 

1927 

230 

7,405 

3.1 

1929 

286 

7,050 

4.1 

1931 

168 

5,444 

3.1 

1933 

214 

6,211 

3.4 

1935 

187 

5,651 

3.  3 

1936 

234 

7,104 

3.3 

1937 

248 

7,418 

3.  3 

ly/  From  data  in  table  18. 

^ Com.piled  from  United  States  Bureau  of  the  Cf^nsus  Cotton  Produc- 
tion and  Distribution,  Bulletin  175  and  preceding  issues. 

_s/  Estimnted  on  basis  of  reports  from  manufacturers. 

Sinco  1929  the  upward  svjing  in  consim’.ption  of  cotton  in  cordage 
and  tv/ine  has  been  broken  off  and  quantities  used  annually  have  ranged 
from  as  little  as  169,000  boles  in  1931  and  187,000  bales  in  1935  to 
as  much  as  248,000  bales  in  1937.  Despite  the  low  level  of  consumption 
during  som  of  these  years,  a larger  proportion  of  cordage  and  twine 
other  thm  binder  t¥mne  was  made  from  cotton  than  during  all  years 
before  1929,  Moreover,  the  percentage  of  total  cotton  consumption 
which  was  used  for  co>rdagc  and  tvnne  wns  equal  to  or  greater  than  at 
any  time  before  1929.  Even  in  absolute  quantities,  consuraption  in- 
1937  was  greater  than  during  any  previous  year  except  1929.  It  may 
be  concluded,  therefore,  that  consumption  of  cotton  in  tvanc  end 
cordage  at  leent  is  being  sustained,  even  though  there  is  no  definite 
indication  of  an  upward  trend. 
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Undoubtedly  the  most  important  factor  influencing  the  consump- 
tion of  cotton  in  cordage  and  tv;ine  during  the  last  fev;,  years  has  been 
business  conditions.  Although  fluctuations  in  quantities  consuiaed 
have  not  coincided  with  fluctuations  in  business  activity  during 
every  year  since  1929,  the  abrupt  decline  after  1929  and  the  mri-rked 
increase  from  1935  to  1937  (see  table  20 ) can  be  ascribed  chiefly  to 
this  factor.  In  view  of  tlie  magnitude  of  these  changes  it  may  be 
concluded  that  so  far  as  the  immediate  future  is  concerned,  the  most 
important  factor  deteriTiining  consumption  of  cotton  cordage  and  twine 
is  likely  to  be  business  conditions.  Other  factors  which  nay  be  of 
importance  are  changing  price  relcationships,  changing  uses,  and 
technological  developments.  Although  such  factors  m.ay  be  of  considerable 
importance,  they  arc  unlikely  to  influence  consumption  as  much  as 
changes  in  business  a,ctivity.  Changes  in  price  relationships,  unless 
extreme,  a.re  likely  to  be  of  only  lir.ited  importance.  Changing  uses 
and  technological  developments  may  be  of  grea.t  importance  over  a long 
period  of  time,  but  their  impact  is  likely  to  be  felt  only  gradually, 

SIIimEY  MD  CONCLUSIONS 

Between  3 and  4 percent  of  the  total  quantity  of  cotton  con- 
sumed annutdly  in  the  United  States  during  the  years  since  1925  has 
been'  used,  in  the  m.anufacturc  of  cordage  and  twine.  Consumption  of 
cotton  in  this  use  is  estimated  to  have  averaged  more  than  200,000 
bales  annually  during  the  last  7 years  and  to  have  totaled  248,000 
bales  in  1937. 

In  addition  to  cotton,  a number  of  other  fibers  arc  used  in 
cordage  and  twine.  These  fibers  include  henequon,  sisal,  abaca’ 

(Manila  fiber),  istlc  (Tampico  fiber),  and  other  hard  fibers;  and 
jute,  hemp,  and  flax.  Paper  also  is  used  in  the  manufacture  of 
twine.  Of  the  total  of  496  million  pounds  of  cordage  and  twine  manu- 
factured in  1937,  315  million  pounds  was  made  'f  the  various  hard 
fibers;  100  million  pounds  <'f  cotton;  50  million  pounds  of  jute,  hemp, 
flax,  etc.  ; imd  31  million  pounds  of  paper. 

Production  of  all  typos  of  cordage  totaled  132  million  pounds 
during  1937,  and  c':^r.priscd  27  percent  of  the  total  production  of 
cordo.ge  and  twine.  About  one- fifth  of  o.ll  cordage  is  m.ade  from 
cotton  cjid  is  used  for  clotheslines,  mnd'W-sash  c"'rd,  plow  lines, 
and  a variety  cf  other  uses  whore  flexibility,  softness,  anc' 
appearance  are  of  major  importance.  Prrctically  all  f the  remainder 
is  .made  from,  hard  fibers,  chiefly  abaca'.  These  other  t;;apes  are  used 
chiefly  for  hoisting,  riarine  ropes,  and  other  rcquircm.ents  where  high 
tensile  strength  is  the  most  needed  quality.  This  strength  either 
cannot  be  secured  frcri  cett'-n  :u'  co.n  be  obtained  only  at  a m.uch  higher 
cost  and  by  use  of  r.iuch  heavier  cord.agc.  Since  cotten  ar.d  other  types 
of  cordage  generally  arc  used  for  different  requirements,  competition 
between  the  tv/c  is  limited. 
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Production  of  all  types  of  tv/ine  other  than  binder  twine 
totaled  207  million  pounds  during  1937,  or  42  percent  of  the  total 
production  of  cordage  and  twine.  In  general  the  finest,  lightest 
tmnes  are  made  from  cotton  and  the  coarsest,  heaviest  tvdnes  are 
made  from  hard  fibers.  Jute,  flax,  and  hemp  twines  occupy  inter- 
mediate positions  between  the  two,  overlapping  in  size  with  the 
coarser  cotton  tvdnes  and  the  finer,  hard-fiber  twines.  Of  the 
total  quantity  of  twines  produced  during  1937,  35  percent  were 
cotton;  26  percert  were  hard-fiber;  24  percent  were  jute,  hemp,  flax, 
etc.,  and  mixtures  thereof;  o.nd  IS  percent  were  paper. 

Twn-thirds  of  the  cotton  twine  manufactured  consists  of  twines 
used  chiefly  for  tying  purposes  such  as  wrapping  tYdnes.  These  twines 
dominate  the  small-package  field,  arc  not  used  for  heaviest  packages, 
but  compete  directly  v;ith  jute  and  other  tmnes  for  tying  medium-size 
packages.  Consumption  of  cotton  tying  tvancs  has  been  adv;;:rsely 
affected  by  increased  use  of  packages  not  requiring  tying  such  as 
bags,  and  by  gummed-paper  tape, which  competes  on  the  basis  of  time 
saved  clerk  and  customer  rather  th.an  on  the  basis  of  price. 

Another  13  percent  of  the  cotton  twine  manufactured  consists 
of  seine  and  other  similar  twines  vjhich  are  used  in  the-  manufacture 
or  repair  of  fishnets  or  as  fish  lines.  In  these  uses  cotton  meets 
certain  Yfcl  1-defined  requirements  which  do  not  permit  ready  substi- 
tution. Consumption  depends  la.rgcly  on  fluctuations  in  the  volume 
and  profitability  of  fi sling  activity. 

About  one-fifth  of  the  cotton  tvlnc  produced  is  used  for  sew- 
ing and  other  miscellaneous  purposes.  These  tvlnos  usually  are  identical 
with  certain  t^rpes  of  cotton  tying  twines  and  their  use  is  influenced 
by  similar  technological  and  price  comparisons  vlth  other  kinds  of 
twine.  In  addition  their  use  is  controlled  by  the  requirements  and 
conditions  prevailing  in  each  use. 

An  additional  32  percent  er  158  million  pounds  of  the  total 
production  of  cordage  and  twine  during  1937  consisted  of  one  product, 
binder  twine.  Binder  tYwine  is  a single-ply  tYvine,  made  chiefly  of 
sisal  and  henequen,  which  is  used  with  binders  for  automatically 
tying  bundles  of  the  various  small  grains,  flax  and  grass-seed  crops, 
and  corn  during  harvesting.  There  is  no  technological  objection  to 
the  use  of  cotton  for  this  purpose  w^hich  could  not  bo  overcome,  but 
the  fibers  now  used  arc  so  lovr  in  price  tha.t  use  of  cotton  is 
precluded. 

Total  production  of  all  types  of  cordage  and  twine  other  than, 
binder  twvlne  ha,s  varied  considerably  from  yean  to  year  with  business 
conditions  and  other  factors,  but  appears  to  have  shovm  little  or  no 
sustained  increase  during  the  last  30  years.  Eowrever,  cotton’s 
share  of  this  production  has  increased  from  18  percent  or  less  before 
1925  to  29  percent  in  1937.  Production  of  binder  tv.lnc  has  declined 
tremendously  since  1914  as  a result  of  declining  exports,  increased 
imports,  and  declining  consumption  a^ttcnda.nt  upon  decreased  acreage 
of  small-grain  crops  a.nd  increased  use  of  com.bincs. 
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According  to  reports  received  from  mojiufacturcrs , an  average 
of  1.18  pounds  of  cotton  was  used  for  each  pound  of  cotton  cordajre 
and  twine  manufactured  in  1937,  Of  the  total  cotton  reported  used, 
slightly  more  than  one-fourth  was  cotton  waste  and  slightly  loss 
than  three-fourths  was  cotton  lint.  Hore  than  40  percent  of  the 
waste  used  was  card  strips  aad  more  than  20  percent  v;as  comber  waste. 
Most  of  the  cotton  lint  used  was  of  sloven- eighths  of  an  inch  or 
fifteen- sixteenths  of  an  inch  staple  and  more  than  half  was  strict 
low  middling  in  grade.  The  percentage  of  waste  and  grade  and  staple 
of  cotton  used  varied  with  the'  typo  of  product. 


Undoubtedly  business  conditions  have  been  the  most  important 
factor  influencing  the  consumption  of  cotton  in  cordage  and  twine 
during  the  last  few  years,  and  this  factor  is  likely  to  continue  to 
be  most  important  in  the  immediate  future.  Other  factors  of  im- 
portance are,  changing  price  rela.tionships,  changing  uses,  and  tech- 
nological developments.  Changes  in  price  relationships,  unless  extreme, 
are  likely  to  bo  of  only  limited  importance.  Changing  uses  and 
technological  developments  may  be  of  groat  importance  over  a long 
period  of  time,  but  tlieir  effect  is  likely  to  bo  felt  only  gradually. 


